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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure printing with high print 
quality. 

SOLUTION: In a method for driving the ink jet head of an ink jet 
printer comprising a driving waveform data memory means 12, a 
memory area designating means, a memory control means 11, a 
digital/analog conversion means 13, a power amplifying means 14 
and a drive circuit 4 where conduction of a bidirectional analog 
switch means 1 6 is controlled depending on the presence of an 
ink jet instruction to apply a driving voltage signal to a 
piezoelectric actuator 17 corresponding to a nozzle for jetting ink, 
the memory area designating means selects a different driving 
waveform data depending on the type or the characteristics of a 
head including the type of ink and the memory control means 1 1 
reads out a driving waveform data to generate a driving voltage 
signal for driving the head. 
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mnm<omm) 

ituxm \] <<>2i>*. y^> t<QE.m???*j- 

> * n± ST * C <h «p»MWtLbfc WB\&%<D&\,>y: 
^ ^ Fcr> y X*ftK#UR U tcEMT ZmiR 
tmm?- *tifa*m*Wm&A4£*t&L,XEm7 * 

■ 7+ a *7~**B&7 

&m&?&tcft<om»wEm&f&Lxmw9^m 
tees i/, 

$ 6 y XiUS© > 5? ti:tiift«4>£Stc£ L/C fl i tf> 

*f Y^v Y*UttbCt&ti&L?h4s 

>Bfcl*^7 KOC#ai, tttttatrlMftfNMJiKCJE 



(2) fcfcWl 0-3293 1 3 

2 

H%&mmiK$mt> 4 > * h ^ * F** »j > * 

♦IWelMW 4 C t tc J: 0 . ^ v PCDMMrnH t , ^ 

J: 0 y U > Jr «:Hfair iV7^^ 7*s, EPHftfrCC 
flbiaiRIHOB^ *B»9HtfttRti>tc 

mtm&im £££<-^*m tn^^ccejt u . 

^>^i>*^h^^ F*«6i*4c&*<Sttt-r*<f > 

tmmaoEEn 72*-**-$ g*cc* txemmmmc 
m»a^(omtmKiwiauxmAL4>»»^a 
?zct -cEnpjjg($:±ccen©i« D pS<oSox*, mm&tn 

tc£vxm&&^mmm*>cttcji*), mature 
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Kflfi LttcKm r * * » x - * & sft mm 

inaHHt±?iRii4>tt < i t y * «j MreattttM) 
«*Wf- * Btt*«i . « i ©«s»r - *iatft 

^KUttOfc^* JU • 7*e **fc*B±*Stri* 

ft* 4Bt»^ $iet*:*ai*atf»^ ? FSfcttM 
Els©, Sfct***^? K*fcl*f>M2ia]©«£©E 

QW»jfifrtc«itofc8i»fBEftieiB*tirfM?urr 
©eiMiMrajRu ©Ktt««piccff at* 

F * fcti»siBH«&, * fctt*»^ ^ K * fctf^iiE 

H©J^E«7**:*x-*S*B^*fefc©Wk 

MKIBWiHa4>tt < i 7 * * 

v F* fciS£tt£Big©, s 

JOttVTtvtrxHv ?K£*bttQ. F*fc 
lijMNZBS©. *fcliS|i3^? FSfcttftMBHOS 
^ti£l*fctMM>4:'»s>x? h*s?F©E37**- 
*x-£g&|&au 

ftftEEW©. F*fci*»*IEil«« < & 

cc*tei, feft * cc'S^r * * » x - * mtczmc m& 
TP?**--? mR^wz^ ? F«flaa*a^D#i 

©S Sicftjfc U fcft i ©3tffl r * □ ^ y 9 m &m 
ft*©H*iai7'f p y;w ??<£<<:<' »*ttti]£tf6s 

MSB*©. SfcttBa^y FSfctt£ilEH©ad£ 
Jtht U fcE«7 * * » x- »8(C(KM«A^EPtt. (Eft 
I/. 



(3) ffHVl 0-3293 ! 3 

4 

S^<^v- F®MTC*D. 

^fflic^ffii^ctsffi^at^J: ^ Fss^iasuf 

^CiCCJiD. ^7 FCOHSUiSWIL, ^ 

vtt^9SEIt«ES4^ as 0 , 

v K ^xfe-r -5 «c * fc 0 . S|J^ 5 K * ft: li»SIBI3S 

«(*<c« jR to J: cram* - k ^dCAinaiitotfa^ ^> 
30 Em^«sRr&Kttas%R^^€^e2¥acc 

J: -> -C ^ « >* ttKfc uft:5MlM»^Mu: to i Sff f 

©ftffl#wf Sfwa*a©HB*ia*Btc to i*-c epsia 

J J>»«:*lJarr*V7h'!)*7^ EpBM#ccH&a 
L/C ^ 'J > * ©^ ? FKMMM^a^Ca b , 

isi«^^igiE'ur, ^^^^©fiaafrBiME 

»©«««*«: toT-O^^*^ ? F^KB-rS 
so [»»^5] 
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[ 0 0 0 1 ) 

[aW©Hf*3Rf*j<WH *#WI|liES7 ***x-# 
*«c >r > * £»±E uBBBtt^ttftccA* j* J: o' 

[ 0 0 0 2 ] 

**±-5&m^Z><< ? Y^ y F©!f|gaBH£ 

h^? K©KifrBB©HH£*?'BSB. Ell 

6t**©iM¥fie©BT i &* 0 

[ 0 0 0 3 3 H 1 5 J:t5H 1 6 (Cfel'T, **tt*T? 
t«frgtft^S4* - D---C. 4>'<-*U IZftLXP 
NP F5>f**Q 1 li*?, Y>;<-£U2£*U,-C 

NPNh^of a*Q2tf*>i,T:i>*c, s^r^*^. 
x- *P Z TKtittim*^SftTl'&l' a c©tt 

■rca-f h^.? F©*>*«*tt«sivct* 

[ 0 0 0 4 ] CM^S# -T T , PNP h 
7>^a^Q1,M>, NPN h ?>f**Q2&:*7 
L/C E@7 * * x x - $ P Z T K li«€E V H Mm 

«S!ME. **fcfctt«EVC 1«. PNPF9>f 

ac l tvfes&t*ifrtS&T i r**lSftra»«:ffi-5r 
Bl 6©«ME©ffira«:fctf* ta A" ©J^KAffu 
tT. ^>*f* ^ Y^ ? F©4>»C©&fR#ttB£n 

[0 00 5] UWC, KffflJtStf b D-" itevc, P 
NP h?>*JX*Q NPNh?>f**Q2 

***x-*PZT©8g«*ffiVCn*, NPNh?> 

ra 1 6©©aa«E©a»[nc*stt* "B" ©j:*ccr 

fSiCg^ e C©£*©^> *£©£**£ J: ^r^XWL 

[ 0 0 0 6 ] C (OX *> tc. ^ * ^ *>W > * £©Afc J: O' 
•i>«:ttffll/fcl»(CI*E*r ^^*x-*PZTi^ 

£SABIbtf£i;&. Bl 6©S:(ixa:fctt& "<r , 
""D" l*E^7 **xX-*PZ T(Qim&&jX,\fii>c& 

ox . a > * RtaHMHff©*B©Ba tr * 



(4) ftH¥ 10-3293 1 3 

5 

[ 0 0 0 7] A > * fx v F 7 'J >#-Ctt^ F©fWE 

^ > * *»» o -cs^ *w*r ttffi ^ tf£ ^ > *£*>e 

@7 * * a x- * , y X*R©ft2S fettStttt i'^ s 
ffii{«:ft£L/TES7 *x-*teSttW«MHBt 

io [ o o o 6 3 * ro ✓ x^ro ^ > ?%m<oi&&& ! £ 

[ 0 0 0 9 ] B 1 7 KfcO'C, Sg*«EV C 2 ttMH T 
1 "CttMWE-C, H^7 5^ ? A x - ^ li^iR+ 4 C§Bft 
UCc^jr^p BBT2"Ci*IBttSEVC2<0 E " O^iS 

f^E^En^^^o *C*C, Bi6^blt^|EMl«E 
2Q V C 1 <0 ^ A - cfc ^ CC««l(Cfi fc±# DB#fe1 i T * 

[0 0 1 0 3 tti>r, BSBT3t?liBtt«EVC2© 

8BB«E«>BT* <> -7 *C A > ^ACrnar @ 1 6 
Wdtf4gg*SEVC 1© "B' J:^^B^wi>T^ 

[ 0 0 1 1 ] U * O . C ©gggj^E V C 2 i*E^ 
7 ^ ^ a x - ^ ©MRF -Clt MMftBEtC * 7^ o 
WZ*>hi»f>. B 1 5 tc^n t,fcS£5&PJ©J: ^ tetters 

fi> *iUBmitS©»TffMBB*ttA > r&u:aaod! 

St*CCtb^n;i^aDSgJ€v7+D y^fcftB 
b^^S^BBSi ✓ X^StCiSas* <-ffitCi*7 ^ * 
ax-4?8gli©lBHft@>jttjaajA'C*4> V?i-u!ffi 
40 MBB^ttBrftdHltfft^ 
[ 0 0 12 3 

t*a<?E^sn"c^>^©««i, tts. $^tci*wsajg 
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[00 1 3) *fc, &i£<Q<<>ti>x \-7 y>*t** 
y*p-A l,fe»e> £PH&£t»CCft?-«l 

> * £<$E UC WfcE****!)! Aft* 7 -B»^8 

«©EfiB w** s nri * * i/ , ffim^ ? k 4 1, 
* KrtK ^ > > aiccEHtawc -f > * **hut 

&ttfet*<U'5g*t>*4. 

[oo 1 4] <*<bcc, wnumtL&vmfvp* 

±KEp*l,far»£i^**Mtt*. Tttfe*, <0£i> 

. (iH^tt4EojsijSfttceosiJu to* t ^ 5 m&s 
<h 4 c PBiJSftccast* 44£tis> ^ > ^«tta u to >t 

[0 0 15] Cft&G>3?*Kli, 
a-A^y K*4t'l**77-^? K©»ttOPBt?. &4 

tt^£^ffi^UT§gttt'ft^»J q D B ^^ifil±$^4C i 

[0 0 1 6] Sfe, ^>*S>* ? ^'J^^pTO 

«©SfcJ:£XB£± ^tCjS B G q M(DeoPJ$:^4^^^ 
* 4^»J vcfttt*ftfeft«JB 

4#. <-fteft«o®jaw<c*t>i*'ciB6jft^iia^K: 

g*. fefefttS l/CWW 4 <L mttfihW 4 0 
[0 0 17] Sfe, ttfMaHft. AttllKHS^SClK 

K9? hEP*£»bft«£pM-e-- h~*9Mt3ft«C£<> 

4K?7 hCP*?!*, ^ft-efttc*htLfc«ttie«^« 
tt*S«rS«r 4C ±**fl* 
[0 0 1 8] mSO-t^t^x? VfijUftCitoiWj 

Wc 2 "CEP5UT 4 V £<Mi * $ tt 4 feafrcc 

t*. 4 "stomas ft*. EPJraoo 

T4 C ti»»*«HT *>ft4 ^ (Cftot * tco 
[00 19] bfrlsUifih. ±fitt*U<MI!UfeJ:5 

* 4S£ffl>*lE£ 1/ J: 5 <L O r *>«»«Eft IKIT 4 

Vit-kifiiP q £ ft 4 0 $ 6 (CIDWBP $ fe liSBa«E<D 
EPfc)B*Ra&*iJ#UJ; ^ 4 1 »tCi*|fi»BH®J6lSR 
4. *fcJttSISR5fl>itillttiI^S©T2©*0^3t 



(5) «H¥ 1 0-3293 1 3 

H£ *K U T t *^©S**JtoW» kf 4 It liX'&Zto 

[ o o 2 o ] $ fe, 7 ij > jrtcflaa -p pcofftt 

^c«fii0§S : &^fc^4C<!:li@SS©^fw, *l/C«tt 
1 0 0 2 1 ] tctx.lt, ft<0&&\m<Dt C «-CIM!(s 

feB 1 7ojr^a=A«A4^i*$^^we<cie»©e 
^ xjw>*t«w ©r * p ?cftB»£ ^ a*ii* a wft 

[ 0 0 2 2] *eflOBWt*±Sfl>»H«:»ftly . H- 
<O^L» >^±-CH«t 4«tt©^ ? F*4l^mvt4«m 

*S±«:j: 0 At^EPSWlMCEpaipJtt^O, *>4^iii5 
^4C<b"C*>4, 

30 [ o o 2 3 ] 5 6k, 4AW9Bnttitisn'M > c«a 

Urt>* ^BK«DttW«AMccfiUSb*. BSSw6£*m 
4c i^SK A@E r - » <c J: 0 &± ^ it 4 

4Cir*)4. 
[0 02 4] 

[RKJBftT 4fe«>(0«3] 
( 1 ) ±fi©wa*)Bftr4A:«>u:#!£i«a>^>^s>* 
40 ?hyy>#tt. ^>^S>* ? h^? K€0E«7^^» 
x-^gocEppj^CCgS^S^^E^EPlJDl/CIEfiij^ 

^ > ^j@i^H±air4 c i-CEnsu^±{<:epsiJq D P .Moc:'i5C* 
**. MtEPMr&fcttK. a.-, K«tt»^SiSg 
tt^lBigW^^J: -? r WW 4 c t k 

J: D . ig« OfeEpSiKtfW: *3UttUWa«r - * * JHR 

K(?> ^ X^SCC^ffl I, A:E^7 Z&m 

««^aM^<c < t *> > * y tnai^fit i wwsb^- 

50 «3tl*«± - 7^ D ^Ha**S4 «rS«?16.« 
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# u tc-n> $ >i $ ett ^ ax-* o . * y Msi^a 
i*fla*«iR*a«)*t"r&sgft8»a*Rfw^*s* 

£ * is^a i/c * .'u • 7 r p yxMt¥BKE& o t 
^□^ii^^asifti/ria^Tiit^^ar^D, ® 

SfcLr ? K4>Efl7»?aX-*S 

£e*u nBinuaBKt^6< ± *r 

MtO, «*i«ti*aiaB»ME«^^SA**lbr« 
ttl/jiVl/C-/>^:^ h^- K©EST**»x 

AW *fctf> ^ > ^itttlS 3 ✓ XiUSO A > £ 
4M) w*kiisi;-c« t «R*rtT *P ^a^;? «a«a 

B7**»x-3rK|glwa«pai. UU MRbfc 

[0 02 5] <£> h7'j>*tc 
JJEC'EpBOSMft*. 7* 'J >*fHmsltM4^*y 

^^SS^; TOWS, ffttt&tr«Ik&f|4> 
Mgfcg^-N? FoflUTCAQ, ED»ftfr*SlW* 

^13 <L tc J: - *C a * FflH tMtr * *B t a 0 , 
UWaHR^Att, OWx^h^sft^ 'J > * 
*!*«:&*'*'«£ £<c J: Q. a.-, Kc^aflKraniL, 
9 K Kttlt U r * 6 * fcHMfiBBKa 
*t S£ U J * 'J MfB¥ft£Gii I'. > * "J «W*att 

f * ©ccsaaBftsni#«r«4-r •&mafe» * 

Off BY * Btt¥B®Bffmit BKtf 

tor, oimftcc«aa«fkssff^<rft£L. aai 

[0026] < 3 ) &&i»t*. > * * * h 

7'J>£CC*H>T, ±ffi©HUBKMfo*. 7y>*|8«# 



10 

at*«cc J: -jt > * emit fc*JPtia*ttfcftl' 

y ij ^a>fiW«^f^iM^a©Hfl5^?n^«:*5C^ 

Mft=(CUtattMEII4<:ft^L . aHRbftiEiaiA 
20 [ 0 0 2 7 ] ( 4 ) $ ?>IC. *mi<D<< > * V* ^ h 7' 

diiiSBWoEtir ^ ^ * x- *8wc*nenaj«ftfr 

BK «fc ^ r jftB^**B«: Miaif C 4 tc J: 0 . ia« L 

< £ * y 8J*B 4 IIIWWttWJB^-- * lals^a 
t . S i. Oggejg^^ - * Btt*Bfc ^ fe * 
• 7+D«d»*B4«S<rttW»»6a*), S^CC-SE* 

aBB^- *iatt*ai**i»A ^ K^^^siEBaa), 

ftfcO&ftA.* K*felif>S8Eiia>S^a>ES7^** 
x-5r8«jB*«fc»«:ffl«8nft:. WkOEPSttfr 

40 4? ft Lfc«*«ey- * ^JS^f 6tRBM)£tt(iWcE 

^u^^^^^-^iais^ar^o. >'*y»J8ii^a 

l«^^igK*B^4T4SgliS»igWiI#^il^ 

«IWll/tfWA * 7^p d^m^acceao, 
^^cr.r^$?^ * r^D^SSfe^B^^V^.'U^-^^ 

so Si«mWf^»ei(fB»6K»liIL«tt 
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P*fcli9BBBS4>. Sfcltt^7p*fctt0tK 

BBti:^^ < <l ittftfl)* <L 7 * * * x- * 
BK*B±*»^* P*fe«»BEBWE>, *fctt«» 

l/*c|fSta>^>^i>x ? h-\-jp P0>EBT £**x~* 

MfBtti/, ft*<&«#«i^aia*sft«E<M*«A 
WurwiAib i/-c ^ > * s>* * ? k©B» 

K*fcl*0*EB80. *fcl*»£^* P*tel*» 
SIBB©B£K 1/ fc ft * OJE^ 7**:*x-*8ic: 

Aatefflfrl*. 7 * * »X- $ jg«*fgii^ „ FlEflttlJ 
ia*f a J: 0 #it 6ni6n.PJT-2>X*. BB*£OT& ^ 
> > £»±E $ * ✓ XjHWM > * fttliMMMMBKft 
ivc SR^ ^ K * fc ti»«IEH«D. a ft: t*B»^ v P 

vmiiMnriwtttu 

7* u ? A -f v ? li Y > * £n±ffi $ 5 / X.'Ue *H6 0 

x* a v *«s»u aw^* K«fctt»asgHS(o, 

[0028] <5> -£*m<D-{>2*J>xv h7'J>^tC 

jjE©ensekfr«. 7y>*j6«#Asa;t*$n 
& -f > ^«B» fcl*^ * K®tt&. IjkttftdbBMMC 

fc^ y msmwmt. *y >**mifcjiBt/fc* 

BB* « ± cc J: ^ c ^ ? P&a*tt9iJ'r a*a <b * h tf 
0 . ttttfft^fiiP^atd:. 'J 
>**#cc«lT6CA«:J:0, *-9F4>Bft*B8l 
U PQB9tc^t>x^^i;^i6]UEatt^ 

ig^fi^^4L>^ y asii^arceau mm 
mmwmmRimic&^x. bm^a^? m# 

•S8B ? * ©Sfc? «ttM0BlHlB? ir - * Kis^a 
[0 02 9] (6) *ftBMD'f >»t>«7 |"7',>>£CC 

aBB»«c»(tur3fe«sti&^>^«jKafci*^7 p 



7) 4»3¥ 10-3293 1 3 

f§Si^65i«U. EPMftft«SlRY«BfHfieBK^a 

io list-, ^ ? PBXMfB^fSI^, ^itt^»R^fSO>ft 

miittT «BBtt»aHRfl ^* jtt * y Hv^a 

ett^aoeitiiwwrfiaE ur, Ena^^tg^c-sai 
tbmxofe ttcc-Btta a 4> -7 r ^ > ^ ? h ^ „ k 

20 [0030] 

* * x- * flK EHMftf^: BBftBltBE*aihl u rss 

ftU A > ^^^(rtSJ^^C i«PSIJ«H*±tCElJPJflHC!> 

iBtt«ea«*a^ j: ^-caBjss^atUBT* c 

h^ ^ P©/X^«Cfl<SofcEB7^^»x-^ 

r - »iats^iai^s>^^ • "7^*o ?g&¥a<i ^^cr 
tic bttnmmr~*zm?&tc#Mffl&m&&ig. 

*K»l/fc'f't>5tJUr--5fl2K*»CA*i , iJWB 
#^k*Sgtt?S^iaW^a^^f «BMttB]W!||#^ 

«*r*«itti»'f - *eit»m«>BttB««flR 

40 «t^&«7BB« t?*«a«B»tl'C** 

ax7^D m^K&bxftft?6m&&mx*> 

♦J. VHftB9 r -*ett¥B»6Sb»llli/fcBNBBf ir 

-3rB«BI^«fc2M«MBEa^€ft£l/'CBA4 
«¥B(ceBU . B£lDtBBtt>«c < 4 ^>^*tS«i^ 
a^7^*^.x-^ ig«^ is ^ 7X*fSj 7tP^^?f 
Bt*»6*0. BABB¥BldUBEB#tBMHI 
50 O-CBttBA LtlltXlltpl'*? h ^ ? P0EBT ^ 
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liA ? FfiUM^BJ: Q4il6A4E|»ir4&¥*a 

> > ^itta^ii^ -/xjwkm > * 

I* 4 > * £tttii 5 1* 4 ✓ XjUCMjS L X * A v ? 

u E^r * * * x - $ kioma £ tm, sstu 5g 

hA,> K*tBftl»*C 
[ 0 0 3 1] 

KO|BWiB(&IBWft*«£OJ: ^KfttSlfCEEr 
* ? * x - $ ic Efliiif 4* i l O IS^icM'bi C 
£C&4<DX. ? Yy ir^zwx^w*) 

1. B2 t 03. 04, m$*£Um\ ltcj:^*c<-(D 

[00321 01 \tm i <C'**fe«tctetf ? 

*!& 9B©*lfcWI©gftil8 tcft ftM»t>4 fttBffl© 
mm ztm ox ittRW-r 4 e 

[ 0 0 3 3 ] B 1 fcfcC'X 1 s>* ? 

h 2a^>J»|HD¥B. 3li&^££^ 

B. 4l*ISlMilft, h\Ms>?i>*-> h^sf K <£!TQ 

B. aOIW>^«? h:fy>*l (KT^MMf-l* 

y i £s?> *^$nxi>4?f*M»ii^B 
-:r*x*4. 

[ 0 0 3 4 ]:/ l J > *Mtf¥B2 tt. * y > 4? 1 #tttfc . 

ir-V'bZ lKJ:-5X»t*3AC*X. ^y»M8l*B 
2tt. *P*D-b*iJ\ >**y. *y>*iW"j.fc 
fe J: wWMMt ^>*-7*-*ft £ MA $ 

ax tr »r , 7- 'j > * i i aw* r ijmtoHmtwt* 

*W*B2 0 frhStktlX < 4? >J > * 1 £»0T4{f 

u< tt«? ^©ifcff, f*jfc, 

J: WW $ A* £3H £ n - F X*3t 0 fcfiP 

±f r -*sfcaM4>»«tttiistf4<f:'»t>x? h 
^ ? to ✓ x* £ jgft % siJtJW^- 4ia» £ ft &mr 
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♦WtBf > HBUr*A*Afl[>tt67'o^ * 

[ 0 0 3 5 ] a. „ KCfMHff^B 1 0 U >^»^ 

®2ftv9\-m&\mm2 o^ey u > ^ i ^isax 
<^^ , j>^^^f 4*«fib<a<i^«fii/x a 1 
Ura«S4*B3 * 'J KW*B 1 1 * tc\m 
•SB^-^lBtt^B 1 2*4^ii^^M**B<J««lor 
R Afi^>ft^ £$lJiaJT 4 < ^ U >* MSai^B 2 ^'tSfe 
io litettr*4©X'-^teffl©s^£c^gft^. ^ F<e«WH 

[ 0 0 3 6] a^&£3MS 3 ccii>^ >j Mreg l i , 
mtWB^>BIC^Bl 2, f ■ r^a^a 

*« 1 3 ft i 'cii^ $ a. r- nm^mic&it 5 ax 
1 * h r*j $ n 9- $ & ^ * k 5 ^lESJ-r 4 fc«>©r t 

D ^SEIf^X'^4SgttSEii^V a tft**4. 
1 0 0 3 7] !EeUaH4 ^M^iMl^B 14. 7 > *■ 

20 JfA. Sg*^EIi#V a ^ig<i(.,X^ ^ K 5 <D\±m? P 

XHSkS^Vp^fto, «B«A«:aJeEI«tCltl;XX 

^ v ^*«iai ox a, y k 5 ©E«r » ^ * x - * u <r 

^feLX, §gg)T4 0 

[0 03 8] ^?K5CCB. E^r^^^x-^. ✓X 
[ 0 0 3 9] Zl>* y h >$<Dtm« 

30 XWPTT4 ^>^A-;hA-; K^Ba-^COAtt^lK 

xi*. *»*^Ka[fl>3!JWrtr^D^^5?af<tEa 
r ^ ^ A x- 1 Mft ^fcSBtt 

t ftf -C* 4s». K« *Sffl5f W 4 ttlbiz-a. 

7 ®4to»cc*s i/xam ox«wr 4 0 

[ 0 0 4 0 ] awe , a 2 «5i -ttwai^ s 2 0 * y > 

^? 1 «cj#irrau*4^'j^*a>i«i. - k«o 

*l/XC'4HX*4^, 2 5(&f£BMffll^B2 0^1^ 
40 G2{r-y.«U2 1 Wrox?*) 1 rcSH]t'49 r "« 

fef&CDT- $ fljxab 0 , 2 6 y > ^ ^r$IJiaiT ^ 

cMHM*, 2 7i«nsu^-4?wx ^y>4?i^eosij 

r4i»a>f t "->X*4. *A*AO»«, T^-Xt* 

[ 0 0 4 1 ] ftttMM^ft 2 0 ^7' L» > 4? <0$Uf«J . 
2- h"iaiS9^-^?y«rStti^4^<:^ r-»^SSj 
1/ <>-*xaft < X *>^: < , «»j igS Afc 
0. ^-^©ii^Btoft-WHSAS A4C i^A-jX 
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Aft * J: 5 K * M 2 5 li*S* £ T htix ^hS 
[004 2] *«!HCIBto*-*>>t?*3 K&H 

imarr »t , «tk {-©jscf 

r@ l (CB-^BWr*. Bl£fetf«ite7a?»B 
©SEpa^i ^c»Ji^ wii^oa n* it o r t . c © 

[ 0 0 4 3] *r, £^4^83©®*?*^- *E 

m%v$> m&m&<E^ v a * , »H»ttT?»n? i< r 

W©ROM, ^ Oft tftil^fett PROM. &4 
l*«^y >»©WHlA©*olW. ft4HMM¥ft2 0 

©ft Dfel'lTK £ r a * ©r - # ett^a^Henx 1 * 
^tfcpiT-ttROM*ttffli/Tt^boi ursa 

[ o o 4 4 ] ^ hicmmur- *att*s i £ c©r 

-*CDeatt*4«:»l/<KIW64. B3©J:*^RO 
M© > * "J ©7 K U A 3 4 £-^T K b AtHttCBty 0 
WW^--*3WIBtt'C*«*-{X©iallBlB (1)3 
1 . KttWR (2)32. * - • &ttfM < n > 3 3 t 

[ 0 0 4 5 1 > * "J IHWS 1 1 t*B 3 tc^ L,*Jttttk 

mr- $ latft^a 1 2 1* 4 r 0 m©t ^ t ©taissi^ 

(1>31, ffdlSWfg (2)32, • • • late^t^ 
( 11 ) 3 3 ©7 K U A 3 4 ±ig*«tl-r4 C ±#«ft£ 

[ 0 0 4 6] HS)f£^3gfc^J$6 > £ *>* 9 9 
Kt^«>*-\lt«r h^;> h"©g 

•J^itfmtiittftfciini. Kaib-c**? k©m« 

[ 0 0 4 7] ***te«tC}|^bA:§gSi^]gW^86© 
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[ 0 0 4 8] fEO%J&£K¥R6 WB4K5WJ: 9ftft 

if* §Sl9iJir 4^ v KSiBIB ^>?^*-;K^ K©8 

^ * K 4 0 ftttfl* 4^ >•? HMHttt-N 3 K 4 0 iCSfcttf 
6ft*ttBlft*?rdj3»4 2a, 4 2bt?*»), fctiiSit 

KR(4 6nfc»K5 fc«!»4 2a. 42b O^^** 
»ttir^>^ffi^43a, MlW4 3])&iMHtA44 
10 a. @t^4 6a, fei;Cj^jfi^*4 4 b. S«##, 
4 6 b"C 

[ 0 0 4 91^7 Kft-^ K»*J WWS4 1 tC^gf 6 
^5- K0ft8!ft*fcl*$4 2a. 4 2b0>ffC«r7 r 

3 a . fa&m 3 bOiTWcKUBUr, ^iiiS4 3 
a. 4 3btc*ISt/i:4)*Hltt»=4 4aiia«ft34 
6 a . J:0*nJSi3^=4 4 b &Bdtjj(4 6 b <L©Hi© 

mm. z 0 

1 0 0 5 0 ] ttM*4 2 a WflETfttfM^ 4 5 a ©JR 
20 ffiic A trfediiS 4 3a ttflUft 42a (CttAS nr , 
pJSSl&S4 4 a t*±*5*JB*«*4 6 a t©Htt. * rjr 
t>«lSifMWftCa44 7a, 48a OHttKB(Ctt 

0. »!MA4 2b©«fc J >ic*iinri-ntfr. 

4 5 bttJR3li-c*r*itfflB4 3 I) , «3S^=4 4 bliT 
*s o ^5 5 r'B*#/S 4 8 b i ©B'C . f fr;b*>|gfiiKj£ 
BBiltt44 7b, 4 8bfiHem«i£«r«. 

[ 0 0 s 1 ] *mi&<omm.&&motcnmmm 

«*«6T?lt. C©8EIWft«aS«M©j*4 7a. 4 8 
a i i> J >-^©«tt?S^iR(f^©*f4 7 1), 4 8 b t? 
30 2ffl©e^©1*»X l S»ffi*ffltf C itCJ: -Tg^4 

[ 0 0 5 2 ] Brtft»K¥B6 ©|6a?S^iRfl^© 
M4 7a, 48ai47b. 4 8 btt^-t UMSf^S I 

tc^: ->rsgfta«^- ^late^a 1 2 ©tst^tiftiigtt 

40 1 0 0 5 3 ] phi*, vvymmt?- 9 it 
m 3 ic™?m&m?~ $ lats^fs 1 2©iats.^r k 
u^3 4©isis:^is (i)3i tciEtesnrc^c. 
j? □ - ^ KCMBUftK^ f UttH&m (2)32 

cceit $ nr c » 4© * 6 . mmmmst e #*ne 

SBfW««S* l/t: , >'^fc VW^S 1 I *K-©7 K u 

AKBrttcs*. SfRsn^ct^r- ^©a^ao^rfe 

[ 0 0 5 4 ] *4C'l*#«©ep©JEfc <J£< ttah-M- 
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r> *«i'(tHa«<f > 

[ 0 0 5 5 ] * * 'J Mffl?!K 1 1 '- 
l 2 iCcfc iBItfttB**- *0>S*tBo tTi-vtrm 

[ 0 0 5 6 ] ***&flt?ttH5 tc^r £ *> 
*U3M:> ,J fcL»itt*Bl lt^M'v v 
•5>5r5 1 ±. Bttft^-^iatWU! 2-C&&R0 

- * £&&lT £ * .'U • 7 * P J«B 5 3 i K J: -? 

[0 05 7] ^YtU* , iF>*5 10Jj7flW5 4£l* 
X a. ^ FWMMV^R 1 0 * D * £ < C L K > , * 
<CE> . * »J7 ( CL R } #08&3 

itc^t, .»w-fij^^>^5 * (clk) 

*Q0, 01. -08CC2iill^ffl*Ti9b'> h«>^ 
$>*r0*»*>5 1 lS-Ct^^^h-C*, BSfcfcH 1 

[0 05 8] 'W'VijVl'tS 1 (0 AAit^S 4<D^ 
fc. >p 3 <CE> 5 

ifc*a* ^tfAasftT^rfc, *x*-^iU 

(CE) A* M OW) " CC'ttSS^BSycW^^V H7 * 
7r*|IWM'C*»), £ U 7 { C L R ) t£ M 
4 ) " 5 lGtf7*>Mifc 

0. r&tefcliMlQO, Q 1 , -ostr^roKy-fe 
? Fr&w»«*t\fc*. 

[ o o s 9 ] mwtL&r- *iste#is 1 2 iit,*< o*© 

IWWf- if 3 fix l * *S2l£Slif!5&r#o ROM 
5 2"C, *-tf>7 FUAAftttA 0, A 1 , -Al 0*T* 

© 1 1 1- ? t maro 2 o 4 ? ftturcawtt 
r-0 . -*nWx-it cor f U xsw * 4 flottettmni 

• si. sg*g«J5g«^f86, mmmmi o 

*B5©J:*teta*£te*. IMftUfcftiircftR^ 

[0060] rate*, R0M5 2®7KUAAftA 
0. Al, -A8l*>W+L>rt$>*5 l^HtfjfMO 
0. Ql, -Q8±T&7 FUA-xaBSaCCJ^r— 
H-X&titlUXV&toX. >U1rVW>$h l©>fl 
(CLK> W 7 *:fte«-sT7 FL>* 

#£<fcUt:, ROMS 2 tt«»«a7 F 0 *6 5 1 

[0 06 1 ] 06K V B4?flfflUUWttSflK*B 
6 ©tfi^r-ab*|ittf««ia«fM«E>tt4 7a, 4 8 a * 
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£04 7 (>, 4 8l)<?> J >*>47a, 47D*iafi56, 
5 7^SSVCCtC7\'U7 ';7i8l'C, Slttg£jBft 
*«6(^>**©aiA48a. 4 8 l>£jSffir££. 04 
<3>nJ^=4 5 a*fct*HJS»«4 5 tiffin y F4 0CD 
g!Sii<:j:-T*> (H) . *7 (B> T££S;fr47a 
*feBH]A4 7 b(**4vttl "0 (u-) - Stett "1 

3mi^4 7a. 4 7l)ia* 0 

[ o o 6 2 ] c <cmm^mim^4 7a, 4 7 & «± 

10 &7 KU^«5 5 bil/'CR0MS2fi>7KUXAA 
A9. A 1 Qt£tt£kr&£ . ROM5 2<7>7 KU^liT 
&7 FUA/<X&5a07 FUAAAA0« Al. ^ A 
8<L-\;- K<WiB«:J:0S»$nfc±f47 KU^«5 
5b©7K^W3A9. Al 0CMWcj:^r. S19 

K^rj^K. 5 1 2B©9 7 -*»cB*j6nteHft-? 

A:BtM««nE L/Sftr h C t i*X * 
[0 06 3] rate*, @19(Cmt^^tC.'Wt^ 
"5>3r5 14)tttf3OTQ0. Ql, ^08^0^651 
1S-C*A4> h^^>i*. KOttR(CJ:«7KU 
20 Z\1jA9. A 10j»0. 0<J>H#li0^5 1 l»«a>E 
IMH(l). 7KUXAAA8, A 10*1. 0<^>B# 
(*5 12-1023 fftt^KtttW ( 2 ) , 7 K b AA 
AA9, A 10#0, 1C'««1 0 24-1 5 35S* 
Watt«* ( 3 ) , 7 Kb*A^A 9. Al 0# 1 , 1 
V>m* 1 5 3 6-204 7 Stt082t5W« ( 4 ) 5 

[ 0 0 6 4]^* F«HT4BMEftfV a cc-r ^ 

* ^ ^ -c* znmmz $ * & 1 2 Bew©^- 

30 ^-CHWlSn-Cc^trfti, ROMS2Kti4fa<P!S 
BBWWBtCt-C 4 BB©^ 7 KCDBttBSfll^V a 
04. 

[ 0 0 6 5 ] 8SfliS^ii«*l8e *^7-7 ? 

MX55bCCA9, A 10=0, 0 4HWJU, *^^P 

7 K I/aMa5 5 b KA 9 . A 1 0 = 1 , 0 &&trtZ> 

ftrROMS 2©£ttfcW < 1 > <OT 1 1 

^*«ettM« <2> 0>7 FUA5 1 2-1 02 3S« 
(CBtt O T totf * ±(47 F U X } 5 5 I) * A 9 , A 
10 = 1, OfcSttfcirai, £PBBff(C^^«>^ 

t jSi.isECOA 4? - h 7 F » 6x > F 7 K UA* X\% 
*. TC47 F UaMa 5 5a ©r- 5? 1 #ttr^*Mfll 
^•0, l&Kpig ( 2 > (07 F ua 5 1 2 - 1 0 2 3 
••©flBWBB^- 4f «:M»Kr C £0*70 «, 
[ 0 0 6 6 ] ^ v FSKAMIjiHI^K 1 0 0>6&fi]3 ft&M 
SO W^i?D^i4-y*(CE) <L*'J7 (CLR) 
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i . mmmmm e<o^? rm<cw& awe* * * 

ffiet^SKfi^4 7a. 47h tU: ->T\ 
^ft-Cabft'W + U ft 9 > * 5 1 It* 9> h 7 ? A: 

[ i) 0 6 7 ] -n * PHMHflf^R 1 0«*6M^-#- y ft 0 
>5? 5 14>A/jff^S4 09 6 9<j7 (CLR) 

0K£bP&EH2ft&£. >w**yft£>*s ltt^yr 10 

(CLR) = lCUUX-CJ-b? tSftfcWK&Q, 
ROMS 207 KU*A4)A0, Al. -A 8(50?^ f 

(CE) = l<OlfiSi^4ST^P-; * 
(CLK) tfjim/Tftttdtrrfc. ROM 5 2 CORA 

[0 06 8] ROM 5 2(07 PUAA2JA9, A 1 0 Id 

^mmv<j>^\-7 p u^ttih* 

[ 0 0 6 9]^* PRMMR^B 1 OSWttMlCD* *f 
$>**c, *'J7 (CLR) 1* ta <r . *d?*x*-* 



[0 07 3] CCtC, Vr e f tt^jfJU - 7+0?$, 

m$3o>Kfc(ommmKz, <jo. ai, -aiutr 
0**1*1**1-. 

[ 0 0 7 4] *^jte«tC*3W<£>r*>»^ - Tfu 

g>-wi*h 1 1 icThfo 

1 0 0 7 5 ] m 1 IV> 9??0KitoZVa§LO>mmX'*>i> 

*y -mmmmv>9*->* <clk> kivcrom 

[ 0 0 7 6] *M£ftfclftMEEOT V a 

i*. «E&fi^iRft3n*H4tf«i 13 a. SESft 

*a±#MB» 1 13D, «NM±JW0 1 1 3 c . Ml 
Tim 1 1 3 d $ btC*EXfbmtt£n&N£HO 

tts 1 1 3 ex'&h&%m&&vb&mm&&ck"m 
tazmgK rt> * & * ©g^ t- ? h t*wt a n& 

h -CS^ IkShfcSSV q < 2 ) -c*$ns. 
[ 0 0 7 7] 
[KB] 



(U) ftBW 10-3293 1 3 

20 

£5 ll»Dy £ <CLK> tcj: vc*9>h£HMrl< 

r. ROMSScsgikaji^-^tt^^-hrKbA^ 

6 * P ? > (CLK) »tt'C*Mt*tt s n&. 
[ 0 0 7 0] R OM 5 2 (07 F U^WIOWt*^- 
x> FTFuaStttL/teiCiT 1 . -\* FSBkStt)^ 
SI 0*i^P^J4-n (CE) £ b (T CC'ttlBtC 

t(CLR>k ~i - Q^jtAJwateftt*, roms 
2 ©7 F u*i*pnx* $ - hr p uafciw , A<cen^ 

[0 07 1 ] Hi^r, ROMS 2©ft*dnfci2tt«« 
3^6 is^ffi $ tlldUtitat *r- $ tHlj D 0 , D 1 . - D 
n i* 4? • 7 0 5 3 CO * A/5 D 0 , 

D 1 . -Dn <C 4f ^« 5 6 CC J: ?T—AH-'CiMk3 

nr. w^iU^-^^67^o^«Eis*c*nsn 

&® 5 3 W t "J r - * £7 * o tCjCftr* 
*«DHI*Vattf ? -*A*D0. Dl, -DaCOH 

cc^;->r23S ( i > -c«sn*. 

[0 07 2] 
[Rl] 

••+d f *2- fa - 1, +d Q *2— )/2 



Vq=Vref*2- <a+1) 

*<2> 

30 [0078] ii ic5^^7«:4a^t:, iggi^Ji 
it#Vatc««t*Wll 1 3slrt*<ll&lt ES7i? 
* * ^Ep* O ft: ^M^MKEKVft* c 
[ 0 0 7 9] mmti&T- #tt, 2 MR4>2* 

*>9. S*ffl3nr7^Di!^Ecc^}Sl/ft:Sga«Sit 

f ^ fcicmmmz&mmtfLv * ^: ^ , n«7^* 

40 ^o^jSf «!lHe^ab& 9 

[0080] CCC, **S*«fl>**Mft«W{*«l/'C 

W*^<-/ li 5 ld-Hlfl»*'J*JfiP*l8l 1 

r*o, n«MrROM5 ^w«f-^asfsi 

2. ^V^.'U* 7f O WEJW5 3«SW*JU» 7*"P 

1 3 -c* o . awtvaHRfae , ^ * pc 

ttMfif^a 1 0 via 1 <t a 5 "CH G1?4«rttffi o x ^ 

[ 0 0 8 1] Kfljfi^f - 3rEtt^Sl 1 2<«»«5nfc 
50 EttlMfr&MaHSnftmtS?-- *l*aEK. 
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***7*P*»9#R1 3CCJ: -?*C7tP 
«MSE«*Vaid**<!ft'C 1 HMEOTVatt 
«/j*g<£^f£l 4tcj:-CE?l7*? *x-$ 1 im 

[ o o 8 2 ] a i ocauc . a***i*s 1 4 ©mar 

* * t - £ '&»th c 4 5 ft & 
H-©l»WEfMV a V&Womtjim^W 1 4tc£ 

u *c *n-eti©sA*H*J8 i 4 k Ear t? ? * x - 

[0 08 3] XttBl 2l^:*JES7^aX-»l 7 

*sk*b 1 5 *sa i , o 2 & <> vc»w ucfl-fiwiai 
*« s o ct o ii^et 2 i £ jyot y u > * i 

CC£f>fttT< S©*©^*?^^ 7 

✓xi^Barr^^x.'UMwt^i i 5*csauT, a 
>**rtBistf4>'Xji©E«7***x--* i 7&gg 

IMMW«n#A7ta^^ ? * l 8©MlMfl?cctt 

[ o 0 8 4] sttsA v p z*mmir$>Jiiim* o 
? * ^ * * 1 6 », -*©*Ft«B«s* v p ^aa 
tc. fttSroiWtt^s K©^xju»cw*&ttfcaES 
r^^^.x-^ i 7©-*©a»K«nettiiWK#* 
sn-c^-c, EW7****-*!?©**©**!** 

^COMAVpftMtiMa GNDec 

[ 0 0 8 5]/ XjLMWI^ 1 1 5 4* A > $ tftfcffl 5 n 
&^*xX^K:ttl,TI£S#A7^o^^?f 1 6* 

tt*/jvp&ES7***x-$ 1 7fcadDi/an 

U. ^>^^RtUSnteC»/X.'^ttLfe»*rt!7^D 
9ZA?*\ 6&&iI<*t>ftC*©T' <*7> t E*7* 
**x-$ I 7<C(RlbMVpltfDlh|8nftl*C£(C«r 

[ 0 0 8 6] VftJMKft 1 4 *fcfttiSn6|EmA 

tdr&TCI*, BE«7 ^*^i-^17 ©MTCEttftWjft 
S 1 1 3 b j«P»* n&ffl©#*<& 113a T'gf£^E 
< 0 V > C*>0, EPttMVMIIft <* ft * 4 rum: mm 

#tt»or*>*&«Ao. sh-r. wimsmm i 
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[0087] E«7****-* ! 7ti*J8Htt4l/C 
l*Mtt4*H'C*&*6, «W*Vp©*E#± 
frT 113b. 113 c*C£, a*|5j7*P 

6«aMTE*r»?*x-* 1 7-\«* 

E«7**-*x-*i7K@aa*gg, 3fi 
sis 1 1 3 cvmmmx'iffimr a * 

*x-M7©«^m*s*t\ sg$nfc«i^*>s 

[ 0 0 8 8] JJWC, Sg«P**V p ©SE#Bf»KRT? 
*S|i#?£$i 13dKfr*4, E«7**:*x-*i 7 

«i LTajwanrsaisnn^Miiwi/, e 
^7 * * a x- * 1 7 ©M^cEtiiRaMA v p comr 

EE 1 I3ecctt«^ C^i^, «ft«tSE©»TT?*> 

^X^J:«.W>^tt«:ti:UT« 9 
20 [ 0 0 8 9] ffi^ifiir^P ^A^f ? * l 6 (C(dE0i«^ 

v pMjtt&x&v imtj&i&^r* 1 4^^>E«r > 
1 HTTi-JWiraEsr^^^x- 

* 1 7^6^/3ig<e^mi 4^^Rtt«AVp©«E<7) 

st*k«c J: -j r$*ifiitc^gc^?jfen, «EA>xfto** $ 

l 0 0 9 0 3 7X*fol7^D W-{?fl B3»WW 
1 4 iff*7 ?»x-* 1 
7W9«Snfctta6'C*&^S 1 BMSB^V pCC-^acc 

fermi 7i?*^x-^i7 asi*3S*isi 

[ 0 0 9 1 ] S*ffl7**u PAAvflG \t % 

hK^XibMHfll4l 15^ ^l/Tep»L, P 

* + >* h ^ ^ © h cc / x^uaawK i i 

5«:Sli(./ft: taiiffr*4V-At Kb < >H 

#«a 1/ > ✓ XjU$IJfiSMI^ 1 1 5 tHfif * t V - X t 

[0 09 2] TSOmriruifAAvf' 16 41/C h^> 

c4^f**©'cffif<j^^^ ^ ^jr^'c**. ftvmn 

jfi*rt4r&y^*- K^3£?Jccc^c@arf>iesr6 
50 c£#r«6«&<>Jb&#. y-f*- K©m*ft©B8l 
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tea bxitz a -> ?tnw?ft &i 

1 0 0 9 3] U±0>£ *>l£ . *RJWlKfc W4 ^ > f ^ 

ort»r, )?i>m&2titcmibz^mB\&m>Ei 
mmcfc&fflcji^T^? romtwsiu. muz 

ftor, WflB^srBrt^vpior, s*wr 
* p ^ y? ic j: ^ xm&mti v p ur^ 

[ 0 0 9 4] ***«n?i* * ? - <f > ? 
F4*^ £D-A^>*£*i*L,A:A.;> F&MftlU ffg 

r. 4te<WWJWStc5Sl/fe^>^©a.«^»tt. *>4 

[ 0 0 9 5 ] Tftfrfc, *»flfcc Jrni*, *&*UaM6 
BiIBft^* KflMMlKltflfcor, «*4 0fc^;> F* 

* tstt^sccettva s tf -c * ft , bb»& 

^ ^T'*vc(>, *fcttH-^* KrfeBBWSf" 

« WCWiS Ofc«*TOK£«*r * C 4 ri*C * 4 7 
y>M:Wfrc#4 0 

[0096] Sic, *»iKj:&<f:'*!>~7 h*y > 
* 2 ©Sfepijcd-Pi i-c (fti«r 4. tett 4 

7 y > * ? acd-v v K ©SMcc0404?4 

©70? ^«te**H8&torsawr^ fr<^4© 

Bl/C*»J. -SK>»flSBJR©*j6. S^#Ml©£te 
B4|S&4Aitfr*4©'e. KT, £l©SteF»]4la]la 
<D»»ii*»K:ifct'/rB*«:«>&c*a«iBii/r . * 1 © 
**W4B&*»»cC'wr»0< 
[ 0 0 9 7 ] B 8 tCfcl'Ti, 1 t*#**«©:/'J > 
*. 21£7y>**KMM8. 3l*jHB&£#B. 4li!S 
MBK. 5 t*<f v F ( UTflaWCIttH 

oca. 9 f 5 4 let > . 11 * y H jtf^B. 1 2 t*gg 
ft»»r- *BH*fi, 1 3 lir V* * - 7*"u >^gt 
*B. 14l«MNIf«. 1 5K7»**x-*Btt 

W«IMW*a. 2 1 t#MMtt*B2 0 4 7 y > * ! * 



L3) MIT1 0-3203 1 3 

24 

***4«*eji*Br. cn*E>©®*©$re. &mt 
&*mc\twi 1 ®&Mi4RGr*&. 

[ 0 0 9 8] ttWMlCfet'-Cli, b 8©&is£isft^B 

$8i*7y>* 1 H F5©«fiMaai*K^T^ 

^y «2 w»t or jMtur^ s kihmi 
wfft lotftLx 3©iti/r>*y*i 

a^ai^^ftepp]^- F^wifiofesna*^- ^oie 

tt««4*SitT4r F u^(cjtHS*4*Kr*4. 

[ 0 0 9 9 rmttsm^Bs Skm^mtt^- fo 

2 1 eej:«5i:*tf >* 1 ^ $ n^c^S^Jiai^lg 2 0 
t*ffi/ri***y >»Mfliv7 ^*7<o— g|i<Lf./t 
ffai/r^4. 

[ 0 1 0 0 ] ftM«&«fs 2 0 ccfe^'c^ y > mm v 

20 7 h * * 7<W*fBB6BHi±'C'3 r y > *4>ttSft#, S 
»Lfc^>*B»iftir*:ft«^^ F©«**fe«^-? F 
0>^tt, *«i>0a«^fi9r«lBK©M i Mit F7 
7 h Efffil *b MiWflA 7 - ¥.«aiMr*4 « «H!BI* - 
F ^ dtrEnnffl»QSff«: n?nn(C* 4 1 ^tiBl^ Wtcig 

KT4cir. ^y>*«iiHrr&v7 vo*7# % m 
untitle v K©a**4c»ttfosij@(i©s^eaw 
^ ©tfs-r 4 ett««« mr? & to 

AH2ttW«MS£(l4«:ft£ Or ^'J > ^*6»f 4 e 
[0 10 1] pliltf, Bl Zlt7*)y>*UBvv to* 
30 7©eW i PS?:^iSffi^)— ttr A^EMMftitC^ - * 

B©- «r*> 4 i^, 7 y > *<9EPBJ£ftoigftBi& 2 0 
FCMgjR2 0 2i«e«!>Tia> , ^ a -2 1 1 % |sj U < 60 

sija 2 o 3 <t<e<ET&>* ^^.-212. ra o < wmmi& 

<OSISI2 0 4i^T(i>'^-2 1 3, H IX BIB* 
-K20 5t*©Ttt-rf-*-2 14. •C-oriSrJE^^ 

>2 0 6a»*ssftri*a. 
[ 0 10 21C ©7 y >*BBV 7 h ^ rx-vmRM 

a 2 o o otbfticn* x ®%tt 7 p - %m 1 4 <c sw 

40 4 . -a«Bffli- 3 0 0 ©BJ^feHay ^ * - 2 0 1 

*!S5rr4 \tf£>*^:*-!Sflr 301, r(4>^^- 

211,212.213. 214 Tfe 
>' - » 3()2*< 0 jfiorep!SKWtHOH*&!T 
l^jK^>2 0 6t£ltlST4 b Sft7E«7' 3 0 3-C 

or 3 0 5^«csnrfcw«PWHt^^ fc 9fBWKfcfr 
3 0 6raffoc-Ene&fr^©*K*nr. to sg 
WHKiRmiar 3 0 7 r-^t^nAiSBssjiS^ig 

«ffl^*StflOr 30 6«Br%«E>7D-^« 

50 4. 
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[ 0 10 3] "'±& >' ~ » -J?:^ 301, ^Tf£> ^ 

3()2^i£tT3fe^O' *g£ftT~ 30 ZX 
"Cancel** ^:5g^i.iMWilM^i*$?7l/ 4 C 1£ 
7" 30 4*fi'C80O7a-^#0. WmtcggSEUfcEP 

[ 0 10 4]* U > *tW V7 h i * 7liigiRijE2 0 

tfift « e I * i** £ * v > * t l, x tt£ *c * ft t * J: 5 cc f 

[ 0 1 0 5 ] * "J > *G>ttAHf*B 1 3<Oig^@S2 0 
0C MAI*^? K4MH2 0 KOTfS^^-^-S 1 1 
KB*. enSU&2 0 2 t&Tfi^xa-S 1 2^ 

2 * 6iK€«£ . ensure - F 2 0 4 ©Tti -rf 1 
4*6ttMEPM*aP. l<fei<*> 2 0 5 TOK*a 

[ 0 1 0 6 ] y U >ni«V7 Y V * 71*7 "J > *©£ 
^S^nSU^crjgtRUS 2 0 0 fBlR, ttlMW 

a>6*y i £fci»TBB*£nJW4Rtccafca3ft 

W»f * ©WW : - * Btt?ftl 2 

[ 0 1 0 7 ] ^ 7 FHWHtf^B I 0«, 9HHM*R 
2 0 tir » fctHltl/IOHXiVimt 

BRbTBltt&r^Bfm 1 2l*W>lS*3tifc« 

tta?Br - * arr *etMm*aK u r {-©nun© 
a * - h r K i/ x> Kr K * t^Baafl&f 

[o 106] put*, eosjHftoaa^rai/raiii*'- 

*»»r- *att^« 1 2 ©Ett«#7 K Ua3 4©£ 
te^ist (1)3 lCCEttO-cabfl, &&{tmK>*v~ 

tm<cm»mzF~*Msai$im < 2 > 3 2 cca-isor 

^U>*©M«a^^ij>»0)EpHtW^ 
©isfcil®2 0 O-caWe- K£ l/TB 1 3©«fc SIC a 

? - -cMM€ i s*r £ <l . emk - k <t i/ tr*« $ n 

fdBBa«r-»©iatt»«r'*6tetttW (2)32 
***l#-C, *©TKU*BBrtCClBtt 1 ftfftjSivtt' 

[ o i o 9 ] c c x\ KMft^aft^fa « * 'J M 
»*n 1 2 tcnaa^r- ^istt^s 1 2 *>feM*ttj? 

K^sa^En®JHfi<os^mofe«a?ft^ 
r- *©E«ftl*M:tS*TS7 K UXtt:£K£tf«*« 
taUt"&*tt«:oi*rB l 0ccj:?'c:iH9'?&&, @ 

i om2 tm&c9\-®mm®2 0*7 y 1 ic» 

L/C. *■;>*©*», K^EpTr-*Slj£3 
[ 0 1 1 0 ] m 1 0 tcfc^c, 2 5 tttt«HM¥A2 0 
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26 

*s*'J>$ lfcatlj'*'&9 ir -*M'C. 26lf7 ri J>*© 

K-cAo&ai** 5 -*, 2 8«*7'y > fio>ffl®ftfiv> i 
*©t«ft*A*2 8ii7 y > ««>Miaift«a)- 
orc@2(o^fi£^<int;T^^. y Kcosa^En 

r- Kr- ^SfciilSSw^-^-fiJt 1 *) 
[0111] C©**Kl/T, ^7 KWjHK^IR 1 0 

**. ^ y > * 1 ©7 y > 3r Hia^s 2 wwt ute * 
K®«*«oiiB«©aaKmi/fciB^ 

20 [0112] g"e^#fS3(Dftff. |BS4?fi^^-^E 

tt¥A 1 2 aMiiMiftaf"- **?s«s t\ttaitmm>h 

&&&?i>3ite£V-Ti>*& - T?u ^ft^U 1 3 tc 
1 4 «C J: TEST ^ * » x- ^ 1 7 

r ^ ©tc^®^ wEicnm^/jicm^mn $nx 
Jium?* ayz-t ? i e * ft u r ^ * * 

&\L*^tc< m$X'hi><oxc c X'&&6?&. 

[0113] y±&*mi<DS2<DmMK*tiznm 

kTft ^ > * 9 h 7' y > KSaS^r- »eft 

ur^y »ccatnt/'c. EPSQAf^onicc^. 9 ko 

aa-MpaiBttODHt'SHcc J: nfel8*«»r- 

it ^ z r * ? * x - *> £ flflfcr ^> c t x 'h 

40 

[0114] B3©«Krtlcc^i»rH9 tffl^T 

m^^S3©^ «©CA%a^- ^Etft^i-T 1 ^ 
$>\, * d Ma»s. «wa»4© / > fe(o«^4i<e 

tt^*cff«r ^ ^ » x~ *atfteftm©att£fr? 
1»«<t ft -7 r <r i ^ ^ c A^g/jr ^ 0 

[0115] **ltrtt?i* <A) , < B> X&Ztih- 
50 gOC 1 ^ *f#oS.»a CC ft ^ 'C ^ "C , HBtCA6<r»&l3;l"f 
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SBMB&y-Jrtett^K (A) 9 2a ilBWSBf^* 

iais:^S(B> 92 i>a>z*tt*j#*>. tnehc** 
ate ?- $ Bto^wm 1 cmbmhk: *>t * ra 3 -cam 

[ 0 1 1 e ] * t/c, { a > ejyiaiBMk*?- *e 

T + a ( A ) 9 3 a . KttBEfMV a a « 

§*i8lg^*B:»g<g3Mg (A) 9 4 a, VAWidft 10 

* < A > 9 6 a <L < A > <WM**>®M*V p 
a-CBIi3n4ESr^*x-^ <A) 97a3W* 

[«:)ii7] piiioc { b > (oxmmtmBr- mm 

■E-CJb££ME<»V a b tc£ift'r&?S'* * • 7 
to trg&mi < B ) 9 3b, 8g*«EiE^V ab^ 

AWrr*sa*w»« < b> 9 4 b . mwisnft 
* #*a ( b > 9 6 h t ( b ) omonm&tjv p i> 

riKtenSESr**'**-* (B) 9 7b*W 

1 tMttBft«^-^iatt*« { a > 9 s a itmmr 
-m^® ( B) 9 2 b«M*i/c. ^nenwws 

»F-*E«*« (A ) 9 £ a d«Ba^r-d?ffitt# 
^ ( B) 9 2 bKiStsnsrcSEttW**®^ -^^Bfttc 

[0 119]7^ a i- 1 5 30 
^ (A> 9 4 a. fej:r>'***«#l8 <B> 9 4b**ffi 

*?¥9L l A> 96a<t*J<;*ffl7*a*;U 
??#{£( B > 9 6 1) <9«trtft*VSM»?*. 

[0 120] E*7**»x-$ (A) 9 7a£E«7 
^^--^ (B> 9 7btf, MAtf. H8*C«T^? 
P«*fHB<W:*ic % m-^? PF*rca?-<f>*&SS 
£lyfc*r7*-EH (^D^) #E*7 

(A) 9 7a-C«0. mtcomj 40 
D-AEil i?u?9) m±MT!>? *x-* (B> 9 
7 b-C**J:5aa*a>BH*t#^*^? 

[0121] H6«**ttWKHe«Ufe^>^t>*^ h 
^* P«!>B«IBfiHBT*4tf, K8 0Mtf >»* 
>*6l, 62. 63, 6 4<t-*>*^*5><f >**ttffl 
^CS-CflW^SUgeS. 66, 67, 6 
8t^ PT** aX-JrfcJ:^******^* 

[0122]^* P©±©3M«l»ptt^ * PCStttf 
« 1 8 1 ^ * P#B9IfC¥t?a:4 > ***:ttiB 50 
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Ufit # 6-*H<C-fT trEPW hi*. E|ISiJftm*-fT» 

[0 123] ZtXftlO 4 l>**>2lCitmtJ: h&ff><< 

62Klil5jt;< 6 3<cttRO 

fl>4&f*3fc«3*va'r. «i«w:^att*8 5 % 6 
6. 67, 6 8ttf >*£?0CC«ai/Cl'6. 
[ 0 1 2 4 ] > *§7 0 fi*&4 > ^©fe8ICCBB7 
1. 7 2, 7 3. 7 4CCB»$nrc^C, 

4ve*vz>KH*i© ✓ x $ *=> cc$s^> $ nx^x j > 

[0 125] f«tt>fc, 1 E@7 2 

tt-/*a-, BH7 3tt^7>, SEMI *7y ?*?th 

**c4t\ «nenoEHo[>^x^f!t[i]r&^>» 

6C4»tt*iSl*S*>1*fc^^ P<P«M*fci*^i><D« 
t*£S&rp£ofc^ PlttMrn-CirK -p*©«|[* 

[ 0 1 2 6 ] ^ 9 P 6 0 tt. MAI*. @7 CC^T^ v P 

ttiur«WkottAbfc»^? p**i**^* p* 

[0 127] B7«Ctol*-c. ^9 P60lt^>^»>^ 
61. 62, 63, 6 4£-f >**£-f>**ttai<*-l* 
^^>^S*r€^>^!SB86 5, 6 6, 6 7. 6 8 1 
KT ****-*ftS<rtK>^* K7 5, 7 6, 7 
7.78 «rf#o'Ct^ 0 ^ ^ POVMAM 1 8 1 **£P 

r. Bfisij^isi S2itMX'Hox^6<o\mBtmo 
[0128] zt\?ti<D4s>>$>5immtth&ff>>{ 

tctKkX. <<>2*l>t6 HC&W>fi. 62 
tCvi^^D-. 6 3ccii^7>, 6 4lc\t7y 9 to>4 

ftw^wsnxv^r, en«n^>»ame5. 66, 

67. 8 8f7«>»«)l»j^? P7 5, ^ 

»a>9 P7 8<ciiai/-cc»*. 

[0 1 29] ^tien^>^4S|65. 66, 67, 6 

/ x^sccjsit ut $ ^«»sn-c<,*r ^ > * £ttS 

Hitiidn^. B7©1»a©^^ P6 0«#^>^o>fe 
BKc(K^^ F7 5, 7 6. 7 7, 7 8fc<Mtt. 54£o 
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[0 130] *fc, H9(Mai*T, 9 
1. 7 l 5, SMMIR¥R6 
It ( A) , ( B ) ^ttfcKtiUTKSWBl*, 
r- *Btt?g (A) 9 2a, r i>*>i> - r 
*R <A> 9 3a, flftWEMt <A> 9 4atf (A) 
<WS*OES7?faX->"{A) 9 7a&cftb*C£il 
fcJfH,*, HMKT^eft^a (B) 9 2 I), 
^•7tP d^**S ( B ) 9 3b. 
<B> 9 4 bfi* (B) OWIteE*7>faJL- * 
(B> 9 7 bic*ii,x&mcmi>, *ttft?i-u¥X<< 
?**B (A) 96al*E*T**-*x-* (A) 9 7 

<B> 9 6bt*ES7**:*x-* (B) 9 7b© 

[0 1 3 1 ] S&, *MM?M1 GMMfcBttc 

*m J: 0E€7 > ? * x - * #£t ft tcMMffi 

&T&b<»v&z& % tmzmmt? ztcibtc (a) , 
( b > oxftfcttisr t-n-en— ffl©s*isir+p 
^^^s^E*7^?-»x-^<o#fcsia(./ciBwr 

[0132] CH%«jSK^a6 tt^ * KOfffliJ* felt 
^ •? K©ftltK «fc & tSii £ £S 1/ , > * y ttfi»?» 1 l 
ccfggj^r- frStt^g < A > 9 2a, 
*Et»B <B> 9 2 b*6B*HJT*<*^* KC«H 

[0133] puk, jfercwBi/fciae©^^ KUtt-c 

tea?^>*©Eiflir&*Eil7 1 . 7 2, 7 3tct* 
( A > XfXMIMttSf'- >Etl*» 9 2a MBU 
j^CC- — *,/£>P~-A EH-CA6IZB 

7 4 ecu ( b > %mo>nm$&T - »iats^s:9 2 b 

[0134] JMMB^20*&il4£&*--7'JL>2 

r<*<t, 7 r «>* i©* + »j ? wo*fp, ttgt 
tta£<o*«ai. fe^^eo^^n^x^^-rr 

[0 1 3 5 3 3 *>CC, 1cXitM(C«5tf ^SBftfft^a^ 
a 6 i» 1 0>£fc0«T'<£E L fcH 4 K J: ^ a flti&fl) 
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JMtBfi*^ * KK0 tttfs <S fctf* * ij 9 *j> ) tea 

ft t zmte hct pt*c* ^>o 
[0136] smtHcoKMttSf"- 5fiatf.^cC'iatt 

Mwc-^^ra 1 4 «r«ni or $ i#< amr 4 

t . 0 1 4 fSIWSy- *SBtt*fil ( A ) 9 2 a tc It 
mm® ( 1 a ) 3 1 a. KttM« (2a) 32a - - 
10 - . SetttTO (na) 3 3a 0 . -n ? K«MHt, *^ 

«s©r-^&ais^a (B> 9 2 btckmvtim < i 

b ) 3 1b, 82ttffi« (2b) 32b* - - , isttms 
(mb) 33b^A-7f. m<J:*>t'C^->' KMiM. ^ 
ttft£ccj:«|ltt«CIHK»^*tBltorc^. 

[0137] iMttsaft^aa ^ ^ kcmbi«mii 

3&©iZiii*y5'P-Agii©4&)5^ ^ 

C i «:ft91l/T > ^fc »J MfUl^a 1 2 K * y -\m<ZI£& 

20 r^^^x-a? <A) 97 a mmtmtbmt?- * 
tbx* tctz.mmmtr-tmts.m {A* 92 a 

oetttM ( 1 a > 3 ! a **S*T*I2tt««IS?Eg# 

tt*S (A) 9 Zammm® ( i a ) 3 1 aKBftS 

[0 1 3 8] nttccy^iJHfip^ai ltc^y^o-^ 
{Km<c>K.?gT??*j--? <B> 9 7 b«Kftrr«Btt 

ate * t u -c , fc i * ^- * lEis^a 

( B ) 9 2 I) OBtt«« (2D) 32b *li$T-Saatft 
*B**a ( B ) 9 2b <Oiett«« ( 2 b ) 3 

2 bKiattsn-cc^BBSiiiS^-^iSteffir, 
[0139] BMaiv^- ^ate^fa ( A ) 9 2 a tm 

ttS^r- ^Iffte^a ( B > 9 2 b iAl5i-a>r K u^3i 

fti^^$n^^^iats^ar#6£$nri^i, m 

40 7 K ux-f- ^icrj: - f^J ^©§g«iS©r- ^^iS^ffl 

[ 0 1 4 0 ] * Lr, ^7^-IZil©l6£&?fi^r- *tt 
( a ) jWto^t?* - 7+ a ^isi^^a { a ) 9 3 
a. «^JM^«l (A) 9 4a0m?ttltiSftVpa 
tftO, 7X*|$!7^n^^y*^l8 (A) 9 6 ate J: 

*c ^ii*iJisi3 nr^^- Eii©E« 7i?*^-^ 
(A) STa^nMAVpateHht, 

7ta«»fS (B> 93b, «Alfl«^a(B) 9 
so 4b©«»"d8fl«AVpbift»j. a*iflir-fo^A 
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[0 1 4 1 ] @7G>^? KfeJ:***ifi«t:'«>*^-a- 
ttM-^A. f 7 5 , 7 6. 7 7<&ES7***x-* 
&$t#>Xiim7 <A> 97aiU % C«A 

*I|*K (A) 9 4a^fl«*Vpa«R*|Bi7*0 

4 * ( a > 9 6a vmmmuxnmb. * 

x-*£E^7**:*x-* { B ) 9 7 btL/CVft* 
( B > 9 4b 0>Hmmfi V p b ««W]7 + D y 

a ^ * < b) 9 6a raamitTCifrrtii** 
[0143] *n&mctei,>x % ^ <> to>mm\±(m 

*JW*l6«*ni«EnfiiJ«tlt. * fc*> tiliR*^ 'J > * 

n tmtt&muitttiKBmt h mmc& o xnz 
eppj anccflbittKMiK i/c a. k <censn* * 

C £ & PICK'S 2><OX<hZ>. 

k© wn*aB(r i - i * «ubwm^- $ & 
< . monmimm^m &m Lxsm&mr- 

»BtM (A) 9 1 a *Btt¥« 

(B> 9 i bki^nenc'*fe<Diais^«^f#fetr4^ 

[ 0 1 4 5 ] * ur, >'* 'JIHttlft 1 2 ItlttClUtt 
(A) 9 1 atBNttSf-JrBIt* 
S c B> 9 1b vIMUWOX* -h7 Fl^A 
*>6 x> F 7 K U X S t?© * &§z#iJS? fc 'C J: C * 

[ 0 1 4 6 ] * fc, 6 i >' * 'J 

SI SOiaife*. M2«>XMIXianLA:J:9K:5>Ml|l 
ffl£g<PJ#fctt*<t, 7:f «J >7"D i^Ait' 

> 5? ^ensij $ fci -7 fc <t * k , fttfsHtftts 
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SfrcBttf * 4 J: f> 4 c £ i> v* 

[0 14 7] CO**, fc**!*, *'J>*«Pilftfr 
^C'HWnSII. «^»P-AJQEf COOMB, 6n 

4. 

[0148] Ch^^7'J >***W»r-SV7 h 
[0149] 

[^^(O^m) ^ftinoilttf &RMEItWIRp| 
tfitt Jl/pi'* h7U> *-C6P©JT htt, ^7^ - > 

***JB«, ?H. JfeS-t©(fKOai 

81. E8Ul/r. a. pccMftRIHKetaHR. fl^f 
4C i^r *. -«jR«>IE«lSEWCaini/fcd: * CC 

[ o i 5 o ] **, -^mivfe&vmnmmsiifim 
30 iRBittft ^ > ^ y ^ ? v * i* > ^ « im* n«. i^ts^ 

FK*ji*t*>a..^ F0ttft£+9(C3|*ti!U SA^EP 
[0151] S6Ul*MOlMrftCIWiEffll«Wi 

40 Fcomw-ntr. -<>j?W4fta»t:«ttoiKc4«» 
maE*#it- , c^>»«itii]r«c£^'c«. f 

[0152] Sfc, *ftn0Ottftr^Stt«£S^ig 

so v vxrtuxfemz&WKWKto&^wmmtmBi 
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v ie tmt h c tifi time a ho 

[oi53] *m<^mmm\mm*mm& 

5? htm V*<DB&&&&2 t\t> c 

aim* $ &k it** *ci^f« *aflo>«P*4*^ * 

[BiM>V«ttK19!] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In order to print the high alphabetic character of printing quality, and an image on print media 
by impressing and driving the optimal driver voltage for printing conditions in the electrostrictive 
actuator group of an ink jet head, and carrying out the regurgitation of the ink droplet By controlling a 
wave generating means by the head drive control means and the drive wave-selection means Choose 
the optimal drive data point for the selected printing conditions, and driver voltage is generated. It is the 
ink jet printer which chooses and drives the electrostrictive actuator provided for every nozzle of an ink 
jet head by the drive circuit. Said wave generating means consists of a configuration which includes a 
memory control means, a drive data-point storage means, and a digital-to-analog means at least. Since 
a drive data-point storage means drove an electrostrictive actuator group corresponding to printing 
conditions, were prepared. It is a digital data storage means by which two or more storage regions for 
storing the drive data point which decomposed driver voltage by the time basis and was used as the 
digital data of a lot were classified. A memory control means chooses the storage region within the drive 
data-point storage means specified by the drive wave-selection signal which a drive wave-selection 
means generates. Scan from the starting address of the drive data point of the lot which exists in a 
storage region to a termination address by the time basis one by one, read a drive data point, and it 
transmits to a digital-to-analog means. A digital-to-analog means is a signal transformation means to 
change and output digital data to an analog signal serially. Generate the driver voltage signal for 
changing the drive data point read from the drive data-point storage means, and driving the 
electrostrictive actuator group of an ink jet head, and it transmits to a power amplification means. Said 
drive circuit consists of a power amplification means, an actuator selection means, and a bidirectional 
analog switch group at least. A power amplification means carries out power amplification of the driver 
voltage signal, makes it with drive power, and is supplied common to the electrostrictive actuator group 
of an ink jet head. The signal which carries out flow control of each bidirectional analog switch according 
to the existence of the ink regurgitation instruction for every [ which makes ink breathe out in order 
that an actuator selection means may form the alphabetic character and image which are given from a 
head drive control means, and to print ] nozzle is generated. A bidirectional analog switch is an ink jet 
printer characterized by flowing through a switch corresponding to the nozzle which makes ink breathe 
out, impressing drive power to an electrostrictive actuator, driving, and driving an ink jet head with the 
optimal drive power of a drive wave for the selected printing conditions. 

[Claim 2] In the ink jet printer of claim 1 printing conditions The ink class with which the head was filled 
up when the printer user exchanged the ink jet head, or the structure of a head, A head class 
discernment means by which a drive wave-selection means to have been the class of head based on the 
difference among drive conditions including a property, and to choose printing conditions was provided in 
the ink jet head side, It consists of a means to identify a head class with the detection means provided 
in the body side of a printer. A drive wave-selection means The class of head is identified by equipping 
the body of a printer with an ink jet head; The drive wave-selection signal beforehand defined 
corresponding to the class of head is generated, and it transmits to a memory control means. A memory 
control means with a drive wave-selection signal Selection assignment of the storage region of a drive 



data-point storage means by which the drive data point which generates the optimal driver voltage 
signal for driving the identified head class exists is carried out. The ink jet printer which generates the 
optimal driver voltage signal for printing conditions, and is characterized by driving an ink jet head with 
the optimal drive power of a drive wave for the identified head class. 

[Claim 3] In the ink jet printer of claim 1 printing conditions The ink class with which the printer user 
was filled up into the head, or the structure of a head, It chooses from the class of printing image 
containing the class of ink jet head including a property or the class of print media, and a print mode. A 
drive wave-selection means to choose printing conditions operates in the external control means which 
connected the printer with a signal means of communication. When it is the software which controls a 
printer and the user of a printer chooses printing conditions clearly or suggestively in the screen-display 
equipment of an external control means Generate the encoded drive wave-selection signal which was 
beforehand defined in order that the software which controls a printer might choose the storage region 
where the optimal drive data point for printing conditions exists, and it transmits to the head drive 
control means of a printer. A head drive control means decodes the encoded drive wave-selection signal 
which the drive wave-selection means generated. Generate the drive wave-selection signal which 
carries out selection assignment of the storage region where the optimal drive data point for printing 
conditions exists, and it transmits to a memory control means. A memory control means specifies the 
storage region of a drive data-point storage means by which the optimal drive data point for the 
selected printing conditions exists. The ink jet printer which generates the optimal driver voltage signal 
for printing conditions, and is characterized by driving an ink jet head with the optimal drive power of a 
drive wave for the selected printing conditions. 

[Claim 4] By impressing and driving two or more respectively optimal driver voltages for printing 
conditions in the partial head of an ink jet head or the electrostrictive actuator group for every division 
partition constituted with two or more partial heads or division partitions, and carrying out the 
regurgitation of the ink droplet, on print media The high alphabetic character of printing quality, In order 
to print an image, by controlling a wave generating means by the head drive control means and the drive 
wave-selection means Choose two or more optimal drive data points for the selected printing conditions, 
and two or more driver voltages are generated. It is the ink jet printer which chooses and drives the 
electrostrictive actuator provided for every partial head of an ink jet head, or nozzle for every division 
partition by two or more drive circuits. Said wave generating means The drive data-point storage means 
of at least a memory control means and plurality, It consists of a configuration including the digital-to- 
analog means linked to each drive data-point storage means. Since each drive data-point storage means 
drove the electrostrictive actuator group of the set of a partial head or a division partition for every 
partial head or division partition, were prepared. It is the digital data storage means classified into two or 
more storage regions which store the drive data point which decomposed and digital-data-ized driver 
voltage corresponding to two or more printing conditions by the time basis. The drive wave-selection 
signal which a drive wave-selection means generates specifies a memory control means. The storage 
region within two or more drive data-point storage means is chosen. Scan being simultaneous or mostly 
to coincidence the drive data point of the lot which exists in each storage region by the time basis one 
by one from the starting address of a drive data point to a termination address, read a drive data point, 
and it transmits to a digital-to-analog means. Each digital-to-analog means is a signal transformation 
means to change and output digital data to an analog signal serially. The drive data point read from each 
drive data-point storage means is changed. Every partial head of an ink jet head, or division partition Or 
generate two or more driver voltages for driving a partial head or the electrostrictive actuator group of a 
set of a division partition, and it transmits to a power amplification means. Every the power amplification 
means of at least plurality [ circuit / said / drive ], actuator selection means, partial head, or division 
partition Or it consists of two or more bidirectional analog switch groups corresponding to the set of a 
partial head or a division partition. The electrostrictive actuator group of two or more ink jet heads 
corresponding to the set of the partial head or division partition for every partial head or division 
partition is driven. Each power amplification means carries out power amplification of the driver voltage 



signal, and makes it with drive power. Every partial head of an ink jet head, or division partition Or it 
supplies common to a partial head or each electrostrictive actuator group corresponding to the set of a 
division partition. The alphabetic character in which an actuator selection means is given from a head 
drive control means and to print, It responds to the existence of the ink regurgitation instruction for 
every [ which makes the ink which forms an image breathe out ] nozzle. Every partial head or division 
partition Or the signal which carries out flow control of a partial head or each bidirectional analog switch 
group corresponding to the set of a division partition is generated. Each bidirectional analog switch flows 
through a switch corresponding to the nozzle which makes ink breathe out. Drive power is impressed to 
the electrostrictive actuator group corresponding to the set of the partial head or division partition for 
every partial head or division partition. The ink jet printer characterized by driving and driving an ink jet 
head with the optimal drive power of a drive wave for the selected printing conditions. 
[Claim 5] In the ink jet printer of claim 4 printing conditions A head class discernment means by which a 
drive wave-selection means to have been the class of head based on the ink class with which the 
printer user was filled up or the structure of a head, and the difference among drive conditions including 
a property, and to choose printing conditions was provided in the ink jet head side, It consists of a 
means to identify a head class with the detection means provided in the body side of a printer. A drive 
wave-selection means The class of head is identified by equipping the body of a printer with an Inkjet 
head. The drive wave-selection signal beforehand defined corresponding to the class of head is 
generated, and it transmits to a memory control means. A memory control means with a drive wave- 
selection signal Selection assignment of the storage region of two or more drive data-point storage 
means by which the drive data point which generates two or more optimal driver voltage signals for 
driving the identified head class exists is carried out. The ink jet printer which generates two or more 
optimal driver voltage signals for printing conditions, and is characterized by driving an ink jet head with 
two or more optimal drive power of a drive wave for the identified head class. 

[Claim 6] In the ink jet printer of claim 4 printing conditions The ink class with which it filled up by 
corresponding for every partial head or division partition when the printer user exchanged the ink jet 
head, or the structure of a head, It chooses from the class of printing image containing the class of ink 
jet head including a property or the class of print media, and a print mode. A drive wave-selection 
means to choose printing conditions operates in the external control means which connected the printer 
with a signal means of communication. When it is the software which controls a printer and the user of a 
printer chooses printing conditions clearly or suggestively in the screen-display equipment of an 
external control means Generate the encoded drive wave-selection signal which was beforehand defined 
in order that the software which controls a printer might choose two or more storage regions where the 
optimal drive data point for printing conditions exists, and it transmits to the head drive control means 
of a printer. A head drive control means decodes the encoded drive wave-selection signal which the 
drive wave-selection means generated. Generate the drive wave-selection signal which carries out 
selection assignment of two or more storage regions where the optimal drive data point for printing 
conditions exists, and it transmits to a memory control means. A memory control means specifies the 
storage region of two or more drive data-point storage means by which two or more optimal drive data 
points for the selected printing conditions exist. The ink jet printer characterized by driving an ink jet 
head with two or more optimal drive power of a drive wave for the printing conditions which generated 
two or more optimal driver voltage signals on printing conditions, and were chosen as them. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet printer which made the head of various 
properties usable in the state of the optimal drive by choosing the driver voltage signal which impresses 
ink to the head which records an alphabetic character, a graphic form, etc. on media, such as a 
discharge record form, using an electrostrictive actuator. 
[0002] 

[Description of the Prior Art] The drive circuit and its drive approach of the ink jet head using the 
electrostrictive actuator generally used conventionally are explained. The circuit diagram in which 
drawing 15 shows an example of the drive circuit of the ink jet head of the conventional example, and 
drawing 16 are drawings of the actuation wave. 

[0003] In drawing 15 and drawing 16 , by the steady state, a driving signal S is a "low", through the 
inverter U1, through OFF and an inverter U2, NPN transistor Q2 is turned on and, as for PNP transistor 
Q1, driver voltage is not impressed to the electrostrictive actuator PZT. The ink room of an ink jet head 
is not extended in this condition. 

[0004] Although a driving signal S becomes "yes", PNP transistor Q1 turns off ON and NPN transistor 
Q2 and supply voltage VH is impressed to an electrostrictive actuator PZT Since the electrostrictive 
actuator PZ is equivalent to electrostatic capacity C1 at this time, the driver voltage VC 1 of an 
electrostrictive actuator PZT, i.e., terminal voltage According to the exponential function which is the 
time constant tau 1 constituted from resistance R4 connected to the collector of PNP transistor Q1, 
and electrostatic capacity C1, as shown in "A" in the wave of the driver voltage of drawing 1 6 , it goes 
up, and the volume of the ink room of an ink jet head is extended, and ink is inhaled. 
[0005] Next, a driving signal S serves as a "low", PNP transistor Q1 turns on OFF and NPN transistor 
Q2, and the charge accumulated in the electrostrictive actuator PZT discharges through resistance R5. 
At this time, according to the exponential function which is the time constant tau 2 constituted from 
resistance R5 connected to the collector of NPN transistor Q2, and electrostatic capacity C1, the driver 
voltage VC 1 of an electrostrictive actuator PZT descends, as shown in "B" in the wave of the driver 
voltage of **16** , and the ink room of an ink jet head returns to the volume at the time of a stationary. 
The regurgitation of the ink is carried out from a nozzle hole with the pressure of the ink room at this 
time. 

[0006] Thus, free vibration, such as an oscillatory wave mechanical in an electrostrictive actuator PZT 
and the ink of the ink interior of a room when a head breathes out inhalation and ink for ink, or a 
pressure wave, arises. "C" in the displacement X of drawing 16 and "D" express vibration of an 
electrostrictive actuator PZT typically. Since especially vibration of the liquid ink side in the nozzle of 
ink and atmospheric air which has touched has big effect on the ink regurgitation, it needs to stabilize 
enough vibration of the oil level at the time of ink regurgitation initiation. 

[0007] if actuation of a head is stabilized and put in another way in an ink jet printer — the regurgitation 
period of ink — a high speed — carrying out — in addition — and, in order to make stability breathe out 
an ink droplet and to carry out the maximum exertion of the engine performance The structure of the 



head to carry, i.e., the ink room and electrostrictive actuator which it is filled [ electrostrictive actuator ] 
up with ink and make it breathe out putting a pressure, It is required to incorporate the drive circuit 
which generates the optimal drive wave which suited the properties of a head, such as structure or a 
configuration of a nozzle hole, and the property of the ink with which it is filled up, and is impressed to 
an electrostrictive actuator. 

[0008] vibration of the liquid ink side in the nozzle of a head — stabilizing — a high speed — it is — in 
addition — and in order to make stability breathe out an ink droplet, impressing the drive wave based on 
a triangular wave as shown in an electrostrictive actuator at following drawing 17 is also proposed. 
[0009] In drawing 17 , by time amount T1, driver voltage VC 2 is the minimum electrical potential 
difference, and an electrostrictive actuator is waiting and it is not driving it. In time amount T2, as shown 
in the part of "E" of driver voltage VC 2, it goes up almost linearly on a comparatively loose inclination, 
and an electrical potential difference is impressed, then, "A" of the driver voltage VC 1 in drawing 16 — 
since not impression but the ink room of the electrical potential difference of an exponential curve on 
which the applied force to an actuator decreases with build up time rapidly like are extended gently, the 
mechanical oscillatory wave of an ink room or ink or a pressure wave is made comparatively few. 
[0010] then, "B" of the driver voltage VC 1 in drawing 1 6 although an ink room is contracted with 
descent of driver voltage on a rapid inclination almost linearly in time amount T3 as shown in the part of 
"F" of driver voltage VC 2 — since driving force is added not to an exponential curve on which applied 
force decreases with time amount but to the last even if it is, rapid falling has [ like ] the strong 
regurgitation force of ink. 

[001 1] However, since this driver voltage VC 2 is an analog wave which becomes a linear electrical 
potential difference with the terminal of an electrostrictive actuator, it does not get used to constituting 
a drive circuit only from a comparatively simple configuration, a comparatively cheap logical circuit, or a 
digital circuit technique like the conventional example shown in drawing 15 . If compared with the former, 
it is necessary to use the analog drive circuit of high power (generally the instantaneous power of an 
actuator drive is high power) for every nozzle with the wave generating circuit which used quite 
complicated analog technology. 
[0012] 

[Problem(s) to be Solved by the Invention] Although there is the printing quality or the quality of printed 
character which is the printed final result as an important item of the performance evaluation of not only 
an ink jet printer but a printer Since it is the printing technique which breathes out ink to space liquid 
drop-like, and is made to adhere on a print sheet from a head in an ink jet printer especially If matching 
is not synthetically taken between further the property of not only the mechanical property of a head 
but the ink with which it filled up, a property, and the property of a print sheet and a drive wave, it is 
difficult to raise printing quality. 

[0013] Moreover, printing of the high definition color picture and graphic form which are equal to a 
photograph with monochrome (monochrome mainly concerned with black) printing using color ink is 
demanded, the latest ink jet printer prepares a partition according to ink, is filled up with ink, and 
demand [ color printing / monochrome printing and ] of wanting to use properly is also in two or more 
heads or the same head. 

[0014] Furthermore, demand of wanting to print on different print media from the conventional print 
sheets [, such as a front face of plastics and a metallic foil, ], such as a resin film, is also strong. That is, 
there is a demand of wanting to print to the print media from which a property differs, or a demand of 
wanting to use the ink of a property suitable for print media as the range where an ink jet printer is used 
by spreading spreads. 

[0015] If the property of ink is changed, or a head with a different property is used and it drives in these 
demands using a drive wave or a drive circuit, and the drive approach according to each property 
according to the class of between each color of a color head, a monochrome head, or a color head or a 
print sheet, and print media, it is possible to raise printing quality. 

[001 6] Moreover, although there are printing of a up to [ the printer used when it is generally used and 



the quality and the color of the so-called cheap printing in the paper usually and an image ask for 
printing of high quality or the assignment form specified in ink 1 or multiple-purpose printing, such as 
printing on the transparent sheet which uses for an overhead projector, in printing of an ink jet printer, if 
it drives using the drive approach which changed the drive wave delicately in accordance with each 
printing purpose, effectiveness will go up. 

[0017] Moreover, although temporary printing of a manuscript may require the print mode called printing 
which made rude the printing dot other than a high definition image and alphabetic printing, made some 
printing quality the sacrifice, and saved a high speed and ink, and so-called draft quality print, in the 
draft quality print which carries out the regurgitation of the ink to high definition image printing a high- 
speed period, it is desirable to adopt the drive wave and the drive approach corresponding to each. 
[0018] In order to make the various demands of printing in the newest ink jet printer even to print media 
other than color printing, a high speed and quality printing, or paper attain, as for some, supplying the 
drive wave fully matched with an ink regurgitation property, a drive property, etc. of many conditions, 
such as a presentation of ink, viscosity, and ink aridity after printing, or a head, and driving a head has 
come to be performed. 

[0019] However, since supply voltage will be changed even if it is going to change the driver voltage 
simply impressed to an electrostrictive actuator in the example of a Prior art as explained to the above 
in detail, by the configuration or the control approach of a circuit of drawing 15 , it becomes large-scale. 
Since the time constant of charge and discharge only changes even if it cannot change only T2 of the 
value of the resistance R4 of a drive circuit, or resistance R5, and a driving signal S and changes the 
value of resistance R4 or resistance R5 when it is furthermore going to control a drive wave or the 
impression time amount of driver voltage, a wave-like form cannot be changed into a complicated drive 
wave. 

[0020] Moreover, it is not practical from the volume of a circuit, and a price to give a drive circuit 
including the wave generating circuit which generates a complicated drive wave according to the 
property of many kinds of heads to a printer. In order to carry out a fine drive which fills the above- 
mentioned demand, it is because the analog drive circuit of only two or more analog waveform 
generators and the number of the nozzles of a head is needed when the conventional technique is used. 
[0021] For example, if it is going to impress the triangular wave or the still more complicated wave-like 
driver voltage like drawing 1 7 which the previous conventional technique explained by the way It doubles 
with the property of many kinds of heads. Change a wave-like rise, the inclination of descent, and the 
amplitude, or Since drive timing must be doubled or a number of the nozzle of an analog wave generating 
circuit and a head of analog drive ****** which generate a complicated drive wave depending on the 
case must be incorporated Since it becomes complicated and large-scale, the volume and price of a 
circuit are increased and the adjustment actuation at the time of assembly still more peculiar to an 
analog circuit is also needed, the configuration of a circuit raises the manufacture price of a printer 
sharply, and is not practical in the whole drive circuit. 

[0022] The purpose of this invention is offering the ink jet printer which solves the above-mentioned 
technical problem, uses the head which used the head of a different property on the same printer, or 
different ink of a property, chooses a drive wave or driver voltage, is generated, and enables printing of 
good printing quality by the characteristic various print sheet top, or enables printing at a high speed. 
[0023] Furthermore, since it is made to generate by the data point which does not need adjustment 
actuation but incorporates a drive wave or driver voltage while simplifying circuitry, using sharply the 
technique of a digital circuit comparatively simple [ the purpose of this invention ], and cheap, it is 
adopting the same circuit technique or the same circuitry as a wide range model, and offering a cheap 
ink jet printer. 
[0024] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem (1) The ink jet printer of this invention In order 
to print the high alphabetic character of printing quality, and an image on print media by impressing and 



driving the optimal driver voltage for printing conditions in the electrostrictive actuator group of an ink 
jet head, and carrying out the regurgitation of the ink droplet By controlling a wave generating means by 
the head drive control means and the drive wave-selection means Choose the optimal drive data point 
for the selected printing conditions, and driver voltage is generated. It is the ink jet printer which 
chooses and drives the electrostrictive actuator provided for every nozzle of an ink jet head by the 
drive circuit. Said wave generating means consists of a configuration which includes a memory control 
means, a drive data-point storage means, and a digital-to-analog means at least. Since a drive data- 
point storage means drove an electrostrictive actuator group corresponding to printing conditions, were 
prepared. It is a digital data storage means by which two or more storage regions for storing the drive 
data point which decomposed driver voltage by the time basis and was used as the digital data of a lot 
were classified. A memory control means chooses the storage region within the drive data-point storage 
means specified by the drive wave-selection signal which a drive wave-selection means generates. Scan 
from the starting address of the drive data point of the lot which exists in a storage region to a 
termination address by the time basis one by one, read a drive data point, and it transmits to a digital- 
to-analog means. A digital-to-analog means is a signal transformation means to change and output 
digital data to an analog signal serially. Generate the driver voltage signal for changing the drive data 
point read from the drive data-point storage means, and driving the electrostrictive actuator group of an 
ink jet head, and it transmits to a power amplification means. Said drive circuit consists of a power 
amplification means, an actuator selection means, and a bidirectional analog switch group at least. A 
power amplification means carries out power amplification of the driver voltage signal, makes it with 
drive power, and is supplied common to the electrostrictive actuator group of an ink jet head. The signal 
which carries outflow control of each bidirectional analog switch according to the existence of the ink 
regurgitation instruction for every [ which makes ink breathe out in order that an actuator selection 
means may form the alphabetic character and image which are given from a head drive control means, 
and to print ] nozzle is generated. It is characterized by for a bidirectional analog switch flowing through 
a switch corresponding to the nozzle which makes ink breathe out, and impressing drive power to an 
electrostrictive actuator, driving, and driving an ink jet head with the optimal drive power of a drive wave 
for the selected printing conditions. 

[0025] In the ink jet printer of this invention (2) The above-mentioned printing conditions The ink class 
with which the head was filled up when the printer user exchanged the ink jet head, or the structure of a 
head, A head class discernment means by which a drive wave-selection means to have been the class 
of head based on the difference among drive conditions including a property, and to choose printing 
conditions was provided in the ink jet head side, It consists of a means to identify a head class with the 
detection means provided in the body side of a printer. A drive wave-selection means The class of head 
is identified by equipping the body of a printer with an ink jet head. The drive wave-selection signal 
beforehand defined corresponding to the class of head is generated, and it transmits to a memory 
control means. A memory control means with a drive wave-selection signal Selection assignment of the 
storage region of a drive data-point storage means by which the drive data point which generates the 
optimal driver voltage signal for driving the identified head class exists is carried out. The optimal driver 
voltage signal for printing conditions is generated, and it is characterized by driving an ink jet head with 
the optimal drive power of a drive wave for the identified head class. 

[0026] In the ink jet printer of this invention (3) Or the above-mentioned printing conditions The ink 
class with which the printer user was filled up into the head, or the structure of a head, It chooses from 
the class of printing image containing the class of Inkjet head including a property or the class of print 
media, and a print mode. A drive wave-selection means to choose printing conditions operates in the 
external control means which connected the printer with a signal means of communication. When it is 
the software which controls a printer and the user of a printer chooses printing conditions clearly or 
suggestively in the screen-display equipment of an external control means Generate the encoded drive 
wave-selection signal which was beforehand defined in order that the software which controls a printer 
might choose the storage region where the optimal drive data point for printing conditions exists, and it 



transmits to the head drive control means of a printer. A head drive control means decodes the encoded 
drive wave-selection signal which the drive wave-selection means generated. Generate the drive wave- 
selection signal which carries out selection assignment of the storage region where the optimal drive 
data point for printing conditions exists, and it transmits to a memory control means. A memory control 
means specifies the storage region of a drive data-point storage means by which the optimal drive data 
point for the selected printing conditions exists. I which generates the optimal driver voltage signal for 
printing conditions, and is characterized by driving an ink jet head with the optimal drive power of a drive 
wave for the selected printing conditions. 

[0027] (4) It sets to the ink jet printer of this invention further. By impressing and driving two or more 
respectively optimal driver voltages for printing conditions in the partial head of an ink jet head or the 
electrostrictive actuator group for every division partition constituted with two or more partial heads or 
division partitions, and carrying out the regurgitation of the ink droplet, on print media The high 
alphabetic character of printing quality, In order to print an image, by controlling a wave generating 
means by the head drive control means and the drive wave-selection means Choose two or more 
optimal drive data points for the selected printing conditions, and two or more driver voltages are 
generated. It is the ink jet printer which chooses and drives the electrostrictive actuator provided for 
every partial head of an ink jet head, or nozzle for every division partition by two or more drive circuits. 
Said wave generating means The drive data-point storage means of at least a memory control means 
and plurality, It consists of a configuration including the digital-to-analog means linked to each drive 
data-point storage means. Since each drive data-point storage means drove the electrostrictive 
actuator group of the set of a partial head or a division partition for every partial head or division 
partition, were prepared. It is the digital data storage means classified into two or more storage regions 
which store the drive data point which decomposed and digital-data-ized driver voltage corresponding 
to two or more printing conditions by the time basis. The drive wave-selection signal which a drive 
wave-selection means generates specifies a memory control means. The storage region within two or 
more drive data-point storage means is chosen. Scan being simultaneous or mostly to coincidence the 
drive data point of the lot which exists in each storage region by the time basis one by one from the 
starting address of a drive data point to a termination address, read a drive data point, and it transmits 
to a digitaHto-analog means. Each digital-to-analog means is a signal transformation means to change 
and output digital data to an analog signal serially. The drive data point read from each drive data-point 
storage means is changed. Every partial head of an ink jet head, or division partition Or generate two or 
more driver voltages for driving a partial head or the electrostrictive actuator group of a set of a division 
partition, and it transmits to a power amplification means. Every the power amplification means of at 
least plurality [ circuit / said / drive ], actuator selection means, partial head, or division partition Or it 
consists of two or more bidirectional analog switch groups corresponding to the set of a partial head or 
a division partition. The electrostrictive actuator group of two or more ink jet heads corresponding to 
the set of the partial head or division partition for every partial head or division partition is driven. Each 
power amplification means carries out power amplification of the driver voltage signal, and makes it with 
drive power. Every partial head of an ink jet head, or division partition Or it supplies common to a partial 
head or each electrostrictive actuator group corresponding to the set of a division partition. The 
alphabetic character in which an actuator selection means is given from a head drive control means and 
to print, It responds to the existence of the ink regurgitation instruction for every [ which makes the ink 
which forms an image breathe out] nozzle. Every partial head or division partition Or the signal which 
carries out flow control of a partial head or each bidirectional analog switch group corresponding to the 
set of a division partition is generated. Each bidirectional analog switch flows through a switch 
corresponding to the nozzle which makes ink breathe out. Drive power is impressed to the 
electrostrictive actuator group corresponding to the set of the partial head or division partition for every 
partial head or division partition, and it drives, and is characterized by driving an ink jet head with the 
optimal drive power of a drive wave for the selected printing conditions. 

[0028] In the ink jet printer of this invention (5) The above-mentioned printing conditions A head class 



discernment means by which a drive wave-selection means to have been the class of head based on the 
ink class with which the printer user was filled up or the structure of a head, and the difference among 
drive conditions including a property, and to choose printing conditions was provided in the ink jet head 
side, It consists of a means to identify a head class with the detection means provided in the body side 
of a printer. A drive wave-selection means The class of head is identified by equipping the body of a 
printer with an ink jet head. The drive wave-selection signal beforehand defined corresponding to the 
class of head is generated, and it transmits to a memory control means. A memory control means with a 
drive wave-selection signal Selection assignment of the storage region of two or more drive data-point 
storage means by which the drive data point which generates two or more optimal driver voltage signals 
for driving the identified head class exists is carried out. The ink jet printer which generates two or more 
optimal driver voltage signals for printing conditions, and is characterized by driving an ink jet head with 
two or more optimal drive power of a drive wave for the identified head class. 

[0029] In the ink jet printer of this invention (6) The above-mentioned printing conditions The ink class 
with which it filled up by corresponding for every partial head or division partition when the printer user 
exchanged the ink jet head, or the structure of a head, It chooses from the class of printing image 
containing the class of ink jet head including a property or the class of print media, and a print mode, A 
drive wave-selection means to choose printing conditions operates in the external control means which 
connected the printer with a signal means of communication. When it is the software which controls a 
printer and the user of a printer chooses printing conditions clearly or suggestively in the screen-display 
equipment of an external control means Generate the encoded drive wave-selection signal which was 
beforehand defined in order that the software which controls a printer might choose two or more 
storage regions where the optimal drive data point for printing conditions exists, and it transmits to the 
head drive control means of a printer. A head drive control means decodes the encoded drive wave- 
selection signal which the drive wave-selection means generated. Generate the drive wave-selection 
signal which carries out selection assignment of two or more storage regions where the optimal drive 
data point for printing conditions exists, and it transmits to a memory control means. A memory control 
means specifies the storage region of two or more drive data-point storage means by which two or 
more optimal drive data points for the selected printing conditions exist. It is characterized by driving an 
ink jet head with two or more optimal drive power of a drive wave for the printing conditions which 
generated two or more optimal driver voltage signals on printing conditions, and were chosen as them. 
[0030] 

[Embodiment of the Invention] In order to print the high alphabetic character of printing quality, and an 
image on print media by impressing and driving the optimal driver voltage for printing conditions in the 
electrostrictive actuator group of an ink jet head, and carrying out the regurgitation of the ink droplet By 
controlling a wave generating means by the head drive control means and the drive wave-selection 
means Choose the optimal drive data point for the selected printing conditions, and driver voltage is 
generated. It is the ink jet printer which chooses and drives the electrostrictive actuator provided for 
every nozzle of an ink jet head by the drive circuit. Said wave generating means consists of a 
configuration which includes a memory control means, a drive data-point storage means, and a digital- 
to-analog means at least. Since a drive data-point storage means drove an electrostrictive actuator 
group corresponding to printing conditions, were prepared. It is a digital data storage means by which 
two or more storage regions for storing the drive data point which decomposed driver voltage by the 
time basis and was used as the digital data of a lot were classified. A memory control means chooses 
the storage region within the drive data-point storage means specified by the drive wave-selection 
signal which a drive wave-selection means generates. Scan from the starting address of the drive data 
point of the lot which exists in a storage region to a termination address by the time basis one by one, 
read a drive data point, and it transmits to a digital-to-analog means. A digital-to-analog means is a 
signal transformation means to change and output digital data to an analog signal serially. Generate the 
driver voltage signal for changing the drive data point read from the drive data-point storage means, and 
driving the electrostrictive actuator group of an ink jet head, and it transmits to a power amplification 



means. Said drive circuit consists of a power amplification means, an actuator selection means, and a 
bidirectional analog switch group at least A power amplification means carries out power amplification of 
the driver voltage signal, makes it with drive power, and is supplied common to the electrostrictive 
actuator group of an ink jet head. The signal which carries out flow control of each bidirectional analog 
switch according to the existence of the ink regurgitation instruction for every [ which makes ink 
breathe out in order that an actuator selection means may form the alphabetic character and image 
which are given from a head drive control means, and to print ] nozzle is generated. A bidirectional 
analog switch is an ink jet printer characterized by flowing through a switch corresponding to the nozzle 
which makes ink breathe out, impressing drive power to an electrostrictive actuator, driving, and driving 
an ink jet head with the optimal drive power of a drive wave for the selected printing conditions. 
[0031] 

[Example] Since it is concerned with the drive approach how the drive circuit of the head of the ink jet 
printer and a drive wave mainly being generated, and it being impressed by the electrostrictive actuator, 
the example which offers the ink jet printer of this invention is explained among the systems of an ink 
jet printer focusing on the generating approach of a drive wave, and the drive circuit and the drive 
approach of an ink jet head. First, drawing 1 , drawing 2 , drawing 3 , drawing 4 , drawing 5 , arid drawing 
1 1 explain the 1st example in the ink jet printer of this invention about the detail. 
[0032] Except whether although drawing 1 is the block block diagram of the circuit of the part in 
connection with the drive of an ink jet head among the systems of the ink jet printer in the 1st example, 
it is direct to explanation of the example of this invention, and the changing part, it has omitted in order 
to avoid complicated-ization of a drawing, and when the still more detailed explanation about each 
configuration, actuation, etc. is required, it explains with reference to another drawing each time. 
[0033] Generally [ 1 / the ink jet printer of this example, and 2 ] in drawing 1 , a computer system and 
21 are signal transduction cables in a printer control means and the external control means to which, as 
for an ink jet head (the following explanation only describes a head 5) and 6, a drive wave assignment 
means is connected to, and, as for a drive circuit and 5, the ink jet printer 1 (the following explanation 
only describes a printer 1) is connected [ 3 ] for a wave generating means and 4, as for 20. 
[0034] The signal transduction cable 21 which consists of the external control means 20 to which the 
printer 1 is connected, two or more one directions, or a bidirectional data transmission signal line and a 
bidirectional control signal line connects, and the printer control means 2 is. The printer control means 2 
consists of inner ** of a microprocessor, memory, and a printer 1, an external signal transduction 
interface, etc. The signal or instruction which controls the printer 1 sent from control and the external 
control means 20 of the system mechanism of printer 1 self is followed. The complete aircraft style of 
the printers 1, such as actuation of carriage, a halt, and feeding-and-discarding paper, is controlled. The 
nozzle of the ink jet head which makes the printing data or direct ink which expressed print data and the 
alphabetic character graphic data printed with the character code breathe out is chosen. It is the block 
which controls the whole printer, such as decoding a print-data train (these only being collectively 
described as a print-data train by the following explanation), such as image data to control, developing, 
and sending out a signal to each functional block. 

[0035] The head drive control means 10 processes the instruction or signal which controls the printer 
transmitted to a printer 1 from the external control means 20 within the printer control means 2. The 
memory control means 1 1 of the wave generating means 3, the drive data-point storage means 12, or its 
both are mainly controlled, and generating of a drive wave is controlled (since the function of the printer 
control means 2 is complicated). Omit other functional block except head drive control means 10 
[ required for explanation of this example ], and it is not illustrated. 

[0036] A memory control means 11, a drive data-point storage means 12, a digital-to-analog means 13, 
etc. are consisted of by the wave generating means 3, and the driver voltage signal Va which is an 
analog voltage signal for driving a head 5 from the digital data memorized by the data storage means is 
generated. 

[0037] It amplifies on the electrical potential difference and current suitable for the power amplification 



means 14, the actuator selection means 15 f and a bidirectional analog switch group being contained in 
the drive circuit 4, amplifying the driver voltage signal Va, and driving the electrostrictive actuator group 
of a head 5, and switch control is carried out according to a printing image, in the electrostrictive 
actuator group of a head 5, distribution supply is carried out and the drive power ****, and nothing and 
drive power are driven. 

[0038] Although many an electrostrictive actuator, a nozzle, ink tanks, ink, structural members, etc. are 
contained in a head 5, only the **** electrostrictive actuator group is illustrated to the drive of a head. 
[0039] With the operation gestalt of the drive approach of the ink jet head explained in the example of 
the ink jet printer of this invention, much originally, although the drive condition from which the pair of 
the bidirectional analog switch group of a group and an electrostrictive actuator group differed every 
moment during printing actuation is made, in order to simplify explanation, it illustrates and explains only , 
paying attention to the bidirectional analog switch 16 of a lot, and the pair of an electrostrictive actuator 
17. 

[0040] Next, although it is drawing which expresses the data stream typically in order that drawing 2 
may explain the control of a printer and the state of instruction code or a print-data train which are 
sent out from the external control means 20 to a printer 1 25 is the data stream which the externa! 
control means 20 sends out to a printer 1 through the signal transduction cable 21. It is the data stream 
of the many bit patterns which generally used two or more signal lines for coincidence, and the various 
control instruction by which 26 controls a printer, and 27 are print-data trains, and are data of the 
image which a printer 1 prints. Each instruction and data are independent code data or multiple-data- 
stream. 

[0041] In case the external control means 20 sends out control of a printer, instruction code, and a 
print-data train, the sequence of data stream sending out may not necessarily be fixed, although it may 
be repeated or another instruction may be inserted in the middle of data, a printer 1 interprets each 
instruction and printing data stream correctly, an instruction is executed normally, and the data stream 
25 needs to be assembled so that printing actuation may be carried out normally. 

[0042] The configuration of a means to control directly the ink jet head in connection with this invention 
is returned and explained at drawing 1 including the actuation below. Although the flow of the main 
signals is expressed, in addition many control signals exist in the mutual between the printer control 
means 2 and each functional block or between each functional block and they are cooperating and 
operating, since the line which the arrow head between functional block in drawing 1 attached will 
become complicated if they are displayed, it is not illustrated on a drawing. 

[0043] The drive data-point storage means 12 of the wave generating means 3 first, the driver voltage 
signal Va which is the analog wave which drives an electrostrictive actuator 17 As a drive data point 
which is data which decomposed and digitized by the time basis, storage, It is the memory apparatus to 
accumulate. ROM only for data read-out, PROM which can rewrite data, Or although various data 
storage means can be used each time with the processing method of circuit systems, such as RAM of 
powering on of a printer which writes in and uses a drive data point from the external control means 20 
or external storage (not shown), or data This example explains as what is using ROM. 
[0044] storage region (1)31 of the size a break drive data point can remember the address 34 of the 
memory of ROM to be in a fixed address field like drawing 3 if the data storage approach in the drive 
data-point storage means 12 is furthermore explained in detail, storage region (2) 32, and ... it divides 
into a storage region (n) 33 and two or more storage regions, and the drive data point which generates a 
different drive wave is memorized in each field. 

[0045] all storage region (1) 31 of ROM which is the drive data-point storage means 12 which showed 
the memory control means 1 1 in drawing 3 , storage region (2) 32, and ... it is possible to control the 
address 34 whole region of a storage region (n) 33, and in order that the below-mentioned drive wave- 
selection means 6 may reproduce the driver voltage signal Va of the storage region chosen and 
specified, the address data for reading from the starting address of the drive data point in a storage 
region to an ending address one by one are generated. 



[0046] If a printer is equipped with an ink jet head, since the class or property of an ink jet head will be 
identified and distinguished mechanically and the optimal driver voltage signal Va for the class or 
property of a head will be generated, the drive wave-selection means 6 carries out selection assignment 
of the storage region of the drive data-point storage means 12. 

[0047] What is necessary is just to understand that it is the device in which the class or property of ink 
jet heads, such as a monochrome head with which the color ink head or the usual black ink in which it 
filled up with color ink was filled up, is identified and distinguished mechanically, although an example of 
the drive wave-selection means 6 adopted as this example is explained with drawing 4 . 
[0048] The drive wave-selection means 6 is equipment of cross-section structure as shown in drawing 
4 . The classification of an ink jet head, It consists of a head discrimination circuit which identifies a 
property etc., and a detector which detects the classification of an ink jet head. The discernment hole 
where the head discrimination circuit which identifies the ink jet head 40 was prepared in the head 40, or 
slot 42a, It is 42b and detectors are detection rod 43a which detects ****** of the discernment hole 
established in the head mount (or carriage) 41 of a printer, or Slots 42a and 42b, detection rod 43b and 
traveling contact 44a, stationary-contact 46a and traveling contact 44b, and stationary-contact 46b. 
[0049] If the head mount 41 is equipped with a head, it will detect by vertical migration of detection rod 
43a which attached the discernment hole of a head, or the existence of Slots 42a and 42b in the head 
mount 41 of a printer 1, and detection rod 43b, and the flow between traveling contact 44a connected 
with the detection rods 43a and 43b, stationary-contact 46a, and traveling contact 44b and stationary - 
contact 46b and cutoff will be detected. 

[0050] If discernment hole 42a exists, detection rod 43a will be inserted in discernment hole 42a by 
contraction of spring 45a. Traveling contact 44a between riser stationary-contact 46a If the storage 
region assignment signals 47a and 48a will be in an open condition and it is closed like discernment hole 
42b on the other hand, detection rod 43b and traveling contact 44b, not contracted spring 45b but fallen 
namely, between stationary-contact 46b Namely, the drive wave-selection signals 47b and 48b will be in 
a short circuit condition. 

[0051] Although a maximum of four kinds of heads are discriminable by constructing logic in the state of 
a for 47 of this drive wave-selection signal, and 2 sets of signals which 48a Are b for 47 of one drive 
wave-selection signal which will be rich, and 48b with the drive wave-selection means 6 which used the 
identification unit of this example, it becoming possible about a contact to identify the head of the 
increase of further 1 circuit or eight kinds of **** is being able to understand easily. 
[0052] a for 47 of the drive wave-selection signal of the drive wave-selection means 6, 48a, and 47b and 
48b are sent to the memory control means 11, and the memory control means 1 1 chooses and specifies 
the address of the storage region where the drive data point as which the drive data-point storage 
means 12 was specified by the classification of a head 40 is memorized, and reads data. 
[0053] For example, the drive data point of a color head is memorized by storage region (1) 31 of the 
storage region address 34 of the drive data-point storage means 12 shown in drawing 3 . If the drive 
data point of a monochrome head is memorized by storage region (2) 32 The storage region of the drive 
data point which should be read if the drive wave-selection means 6 identifies each head is specified, 
and the memory control means 1 1 reads the data which are memorized and are stored within the 
address section. 

[0054] Or it is also possible to set up so that the structure of a head with a presentation, the property, 

or a different ink regurgitation mechanism of the ink suitable for a specific print sheet (also including the 

head which enables the optimal large printing for the material of an overhead projector form, a sheet 

plastic, cloth, leather, and others), a configuration, etc. may be identified and distinguished. 

[0055] Still more detailed explanation about actuation is given in read-out of the drive data point based 

on the memory control means 11 and the drive data-point storage means 12, and the configuration of a 

wave generating means 3 to generate the driver voltage signal Va which is analog voltage. 

[0056] As shown in drawing 5 , the wave generating means 3 is constituted from this example by the 

binary (binary) counter 51 which is the memory control means 11, and ROM52 which is the drive data- 



point storage means 12 and the digital-analog converter 53 whjch changes the binary data which are a 
digital-to-analog means. 

[0057] As an input signal 54 of a binary counter 51, from the head drive control means 10 to a clock 
(CLK) Clock enabling (CE) and a clearance (CLR) are supplied. A binary counter 51 can count from 0 to 
51 1 with the 9-bit counter which counts up whenever one clock (CLK) of clocks is inputted at a time, 
and outputs binary value to outputs Q0, Q1-Q8. The address which can specify the whole region in one 
storage region in drawing 3 is generated. 

[0058] Among the input signals 54 of a binary counter 51, clock enabling (CE) is a control signal counted 
up only when clock enabling (CE) is in the condition of "1 (yes)" even if the clock is inputted into the 
binary counter 51, and when a clearance (CLR) is set to "1 (yes)", it is a control signal which resets the 
counted value of a binary counter 51 to 0, and resets altogether outputs Q0, Q1-Q8 to 0. 
[0059] The drive data-point storage means 12 is ROM52 with the storage region where some drive data 
points are stored. From the 0th street to the 2047th street can specify the address input by 11 bit 
patterns to AO, A1-A10. At this example, it is used dividing this address space into four storage regions, 
and the binary counter 51 and the drive wave-selection means 6 which were explained previously, and 
the head drive control means 10 are combined like drawing 5 , and it can realize with the connected 
configuration. 

[0060] That is, since the address inputs AO, A1-A8 of ROM52 are connected with the output signals Q0, 
Q1-Q8 of a binary counter 51 by one to one by low order address bus 55a, the address changes 
according to count-up with the clock (CLK) of a binary counter 51, even the addresses 0-511 where 
ROM52 is relative are controlled by the binary counter 51, and data are read. 
[0061] Furthermore, pull-up connection of the inside 47a and 47b of a for 47 of the drive wave- 
selection signal which is the output of the drive wave-selection means 6 explained by drawing 4 , 48a, 
and 47b and 48b is made by resistance 56 and 57 at a power source VCC. When the outputs 48a and 
48b of another side of the drive wave-selection means 6 are grounded, traveling contact 45a or traveling 
contact 45b of drawing 4 turns on according to the class of head 40 (close). If turned off (open), output 
47a or output 47b will be set to "0 (low)" or "1 (yes)", respectively, and will become the drive wave- 
selection signals 47a and 47b which are 2-bit logic signals. 

[0062] If it connects with address input A9 of ROM52, and A10, using these drive wave-selection signals 
47a and 47b as high order address bus 55b The address of ROM52 with address input A9 of high order 
address bus 55b chosen by the address inputs AO, A1-A8 of low order address bus 55a, and the class of 
head, and the value of A10 As shown in drawing 19 , a different storage region divided for every 512 
data can be set up and chosen. 

[0063] Namely, as shown in drawing 19 , when the output signals Q0, Q1-Q8 of a binary counter 51 
count from 0 to 51 1, When address input A9 by the class of head and A10 are 0 and 0, the 0-51 1 st 
storage regions (1), When address input A9 and A10 are 1 and 0, the 51 2-1 023rd storage regions (2), 
When address input A9 and A10 are 0 and 1 and the 1024-1 535th storage regions (3), address input A9, 
and A10 are 1 and 1, the 1536-2047th storage regions (4) and the storage region of the address which 
differed the 512nd street at a time will be chosen and read. 

[0064] Supposing the drive data point which is digital data of the driver voltage signal Va which drives a 
head consists of less than 512 data, four storage regions can be set to ROM52, and the driver voltage 
signal Va of four kinds of heads can be generated. 

[0065] 0 and 0 are outputted. for example, the time of the drive wave-selection means 6 identifying a 
color head — as a drive wave-selection signal — high order address bus 55b — A9 and A10= — the 
time of identifying a monochrome head — as a drive wave-selection signal — high order address bus 
55b — A9 and A10=, if 1 and 0 shall be outputted The drive data point of a color head is memorized to 
the 0-51 1st addresses of the storage region (1) of ROM52 shown in drawing 5 . if the drive data point of 
a monochrome head is memorized to the 51 2-1 023rd addresses of a storage region (2) — high order 
address bus 55b — A9 and A10= supposing it receives 1 and 0 When timing is doubled with printing 
actuation and a binary counter 51 counts up, from the start address of a field to the address one by one 



It increases the data of low order address bus 55a at a time by the 1st street, and the drive data point 
of the 51 2-1 023rd addresses of a storage region (2) can be read. 

[0066] By signals, the timing and the storage region of count-up or reset are freely controlled by the 
drive wave-selection signals 47a and 47b which are the detection outputs of control signal clock 
enabling (CE) and the clearance (CLR) which are sent out from the head drive control means 10, and the 
head classification of the drive wave-selection means 6, and the binary counter 51 which is a memory 
control means can read the drive data point of the storage region which is stored in ROM by the way 
and which was chosen and specified which is the need. 

[0067] From the head drive control means 10, if the condition of "0" is sent out to a clearance (CLR) in 
the pulse of "1", and clock enabling (CE) among the input signals 54 of a binary counter 51 It will be 
reset by the binary counter 51 by the pulse of clearance (CLR) =1. Even if a clock (CLK) is continuously 
supplied until all the bits of the address inputs AO, A1-A8 of ROM52 serve as a start address which is 
"0" and will be in the condition of clock (enabling CE) =1, read-out of the drive data point of ROM52 will 
be in a standby condition. 

[0068] Since offset of high order address bus 55b which is the drive wave-selection signal of the drive 
wave-selection means 6 is imposed on address input A9 of ROM52, and A10, a start address turns into 
the minimum address in the address range of each storage region shown in drawing 1 9 . 
[0069] To the timing of printing initiation of the head drive control means 10, if a clearance (CLR) 
changes "0" and clock enabling (CE) into the condition of "1", a binary counter 51 will start a count 
with a clock (CLK), and the drive data point of ROM52 is read from a start address one by one in a 
clock (CLK) unit. 

[0070] If the head drive control means 10 changes clock enabling (CE) into the condition of "0" and the 
pulse of "1" will be continuously stopped [ read-out of a drive data point ] and sent to a clearance 
(CLR) in the place which the address of ROM52 attained to the end address of a drive data point, as for 
the address of ROM52, it will wait for return and the following printing cycle (period of the timing of the 
ink regurgitation) to a start address again. 

[0071] Then, it connects with the data inputs DO, D1-Dn of a digital-analog converter 53 by one to one 
with a data bus 56, and the drive data-point outputs DO, D1~Dn read from the storage region where 
ROM52 was specified are changed into an analog voltage signal from digital data, and output the driver 
voltage signal Va. Although a digital-analog converter 53 changes binary data into analog voltage, the 
output Va is expressed by the formula (1) by the value of data inputs DO, D1-Dn. 
[0072] 
[Equation 1] 

Vo=Vref-<d n -2°+d 11 _ l -2- 1 H +d 1 -2' ( ^ 1) +d 0 -2- n )/ / 2 

5*(1) 

[0073] In Vref, dO, d1-dn express 0 or 1 with the value of each bit of the digital data outputs DO, D1-Dn 
for the reference voltage of conversion of a digital-analog converter 53 here. 

[0074] An example of the voltage waveform of the driver voltage signal Va changed by the digital-analog 
converter 53 in this example is shown in drawing 1 1 . 

[0075] Although the axis of abscissa of the graph of drawing 1 1 is the passage of time, the address of 
the storage region read since the address of ROM52 increases with the clock (CLK) of a fixed time 
interval can also be considered, and the axis of ordinate expresses the driver voltage signal Va which is 
the analog voltage changed by the digital-analog converter 53. 

[0076] A wave-like example of the changed driver voltage signal Va is changing stair-like on the 
electrical potential difference twice [ positive-number ] the electrical potential difference of condition 
113a before electrical-potential-difference change is started, and electrical-potential-difference change 
being the voltage waveforms which are deformation quadrilaterals which are the condition 113e same 
[ 1 13c and 1 13d of dive parts ] before electrical-potential-difference change is started further by 
sudden-rise partial 113b and the gradual slope rising limb, and having been quantized in the minimum bit 



of digital data for every unit time amount. The electrical potential difference Vq quantized in the 

minimum bit is expressed with a formula (2). 

[0077] 

[Equation 2] 

Vq = Vref'2~ Ca+1) 



[0078] Moreover, in the graph of drawing 1 1 , properly speaking [ 1 13s of thin lines which lap with the 
driver voltage signal Va 1 they express the voltage waveform of a base to impress to an electrostrictive 
actuator. 

[0079] In case an electrostrictive actuator is driven, it is necessary to memorize as data of the digit 
count corresponding to the precision of the voltage waveform impressed to an electrostrictive actuator, 
or the number of bits, and to carry out digital to analog, since the driver voltage signal Va which the 
drive data point is stored and memorized to ROM52 in the form of a multi-digit binary number where the 
weight of a binary number was given for every digit, and it was read, and was changed into analog 
voltage serves as a staircase so that the effect of a staircase can be disregarded, 

[0080] Here, return and the binary counter 51 in drawing 5 are the memory control means 11 of drawing 
1 , if contrast with drawing 5 is carried out again, similarly, ROM52 will be the drive data-point storage 
means 12, a digital-analog converter 53 will be the digital-to-analog means 13, and the drive wave- 
selection means 6 and the head drive control means 10 will use the same sign for drawing 1 showing the 
fundamental configuration of this example by drawing 1 and drawing 5 </A> . 

[0081] The drive data point read from the storage region where the drive data-point storage means 12 
was specified is serially changed into the driver voltage signal Va which is an analog signal by the digital- 
to-analog means 13, and power amplification of the driver voltage signal Va is carried out to a current 
required to drive an electrostrictive actuator 17 with the power amplification means 14 t and an electrical 
potential difference, it serves as the drive power ****, and drives an electrostrictive actuator 17 
through the bidirectional analog switch 16. 

[0082] Although it is required in drawing 1 that the maximum output of the drive power **** which is an 
output of the power amplification means 14 should output a current required to drive to coincidence all 
the electrostrictive actuators 17 contained in a head 5 or power If implementation of such a power 
amplification means is difficult, the same driver voltage signal Va is supplied to two or more power 
amplification means 14, and it distributes in a group and you may make it operate an electrostrictive 
actuator 17 in juxtaposition for each power amplification means 14. 

[0083] Next, actuation until it drives an electrostrictive actuator 17 by drawing 12 is explained. First, the 
actuator selection means 15 changes into the nozzle control signal 115 which controls the nozzle which 
makes ink breathe out in order to form images, such as an alphabetic character and a graphic form, for 
the printing data 27 in the data stream 25 send to a printer 1 through the signal transduction cable 21 
from the external control means 20 explained with drawing 1 and drawing 2 , and it supplies the 
electrostrictive actuator 17 of a nozzle which makes ink breathe out to the control terminal of the 
bidirectional analog switch 16 which carries out drive control. 

[0084] One terminal is connected to one terminal of each electrostrictive actuator 17 with which the 
other-end child was prepared for every nozzle of a head for the bidirectional analog switch 16 which 
carries out flow control of the drive power **** in common to the drive power **** at the serial, 
respectively, and all the other-end children of an electrostrictive actuator 17 are connected to the 
common return (or touch-down) GND of the drive power ****. 

[0085] The nozzle control signal 115 is impressed to an electrostrictive actuator 17, and drives the drive 
power **** which is made to flow through the bidirectional analog switch 16 to the nozzle by which ink 
should be breathed out (ON), and is supplied from the power amplification means 14, and since it is not 
made to flow through the bidirectional analog switch 16 to the nozzle by which ink is not breathed out 
(off), the drive power **** will be impressed to an electrostrictive actuator 17. 



[0086] If it is a wave as the drive power supplied from the power amplification means 14 showed to 
drawing 1 1 , the bidirectional analog switch 16 at the time of switch-on before printing actuation : 
initiation The terminal voltage of an electrostrictive actuator 17 is the minimum electrical potential 
difference (0V) in 113a of the condition before partial wave 113b is impressed. Partial wave 113b is 
impressed and it goes up rapidly at the same time printing actuation is started. An ink room is extended 
rapidly, and inhale ink, then the driver voltage signal 114 changes to the wave which goes up gently like 
partial wave 113c. An ink room can also be extended gently, can mitigate vibration of the liquid ink side 
of the nozzle of a head, and can carry out the regurgitation of the ink droplet to stability at the time of 
ink discharging. 

[0087] Since the electrostrictive actuator 17 is equivalent to electrostatic capacity as an electrical 
circuit, by partial wave 113b to which the electrical potential difference of the drive power **** rises, 
and 113c, a current flows into an electrostrictive actuator 17 through the bidirectional analog switch 16, 
a charge is accumulated in an electrostrictive actuator 17 and it is charged. In the culmination of partial 
wave 113c, the terminal voltage of an electrostrictive actuator 17 is max, and the accumulated charge is 
also max. 

[0088] Next, if the electrical potential difference of the drive power **** becomes 113d of partial waves 
which descend rapidly the charge accumulated from the electrostrictive actuator 17 by a current flowing 
through the bidirectional analog switch 16 to the power amplification means 14 — discharging — the 
terminal voltage of an electrostrictive actuator 17 — descent of the drive power : — later on — 
decreasing — just — being alike, although set to the same minimum electrical-potential-difference 113e 
as printing actuation initiation before At this time [ nozzle ], in connection with 113d of partial waves 
which are descent of a rapid electrical potential difference, it contracts rapidly and an ink room also 
carries out the regurgitation of the ink droplet. 

[0089] The current magnitude which a current flows from the power amplification means 14 
bidirectionally by change of the electrical potential difference of the drive power from the 
electrostrictive actuator 17 to the power amplification means 14 towards descending to an 
electrostrictive actuator 17 towards the drive power going up to the bidirectional analog switch 16, 
and flows in the magnitude of change of an electrical potential difference also changes. 
[0090] On the other hand, since it is [ that the bidirectional analog switch 16 does not flow and ] in the 
separated condition electrostrictive actuator 17 with the power amplification means 14, the terminal 
voltage of an electrostrictive actuator 17 maintains a value just before the bidirectional analog switch 16 
is un-flowing irrespective of the electrical potential difference of the drive power 

[0091] The bidirectional analog switch 16 is set to this example. Each sources of N channel transistor of 
CMOS structure, and a P channel transistor Connect drains, and make the nozzle control signal 115 
"yes" and it is impressed to the gate of N channel transistor. If the "low" which reversed the nozzle 
control signal 1 15 is impressed to the gate of a P channel transistor, between the source and a drain will 
flow, and if the nozzle control signal 115 is reversed, the so-called transmission gate where between the 
source and a drain is un-flowing will be used. 

[0092] If a transmission gate is the range of the supply voltage of a transistor as a bidirectional analog 
switch 1 6, since analog voltage is bidirectionally switchable between terminals, it is a convenient 
switching device, the NPN transistor which is a similar function depending on the electrical potential 
difference, current, or load controlled — or although the diode which makes the direction of a current of 
a transistor hard flow may be able to be used between the emitter of a PNP transistor, and a collector 
also in the circuit made juxtaposition, there is a fault which cannot perform switch control to the current 
of the forward direction of diode. 

[0093] As mentioned above, the ink jet printer in this example Storage are recording of the drive wave 
according to the classification of a head is carried out in the form of digital data at the drive data-point 
storage means. When loaded with a head, or in case it is initiation of printing actuation, identify the 
classification of a head with a detector, and read the selected drive data point from a drive data-point 
storage means, and it analog-voltage-izes with a digital-to-analog means. It is carrying out flow control 



of the drive power **** with a bidirectional analog switch, and driving the electrostrictive actuator of a 
head as drive power ****, with a power amplification means. 

[0094] The head which filled up color ink with this example, and the head filled up with monochrome ink 
are identified. Although explained with the example which chooses the drive power ****, widely The 
sheet plastic for overhead projectors, The application which identifies and distinguishes the structures 
of a head with a presentation, the property, or a different ink regurgitation mechanism of the ink suitable 
for a specific print sheet also including the head which enables the optimal printing for the material of 
cloth, leather, and others etc., and chooses and gives the optimal drive wave is also possible. 
[0095] Namely, according to this invention, it corresponds to the classification of an usable head 
beforehand. The drive data-point storage means is made to carry out storage are recording of the 
optimal drive wave for driving the target head in the form of digital data. Since a drive data point is read, 
it changes into a driver voltage signal and the electrostrictive actuator of the head is driven If two or 
more kinds of drive data points are prepared, even if it will be the head from which a driver voltage 
signal differs sharply Or the printer which can choose the driver voltage signal corresponding to a wide 
range head and a wide range form, such as changing a drive data point delicately and 
application[ exclusive ]-izing it according to the property of ink or the property of a print sheet also with 
the same head, can be offered. 

[0096] Next, the 2nd example of the ink jet printer by this invention is explained. Although the block 
configuration of the circuit of the part in connection with the drive of the head of the printer system in 
this example is explained with drawing 8 Since the function of almost all components and actuation are 
the same as drawing 1 explaining the 1st example and the function of some components and actuation 
only differ from the 1st example The same part as the 1st example is omitted simply hereafter if needed, 
and a different part from the 1st example is explained in detail. 

[0097] Also in drawing 8 the printer of this example and 2 1 A printer control means, 3 a drive circuit 
and 5 for a wave generating means and 4 An ink jet head (the following explanation only describes a 
head 5), 11 a drive data-point storage means and 13 for a memory control means and 12 A digitaHto- 
analog means, 14 an actuator selection means and 16 for a power amplification means and 15 A 
bidirectional analog switch, 17 is an electrostrictive actuator, the external control means to which, as for 
20, the printer 1 is connected, and 21 are the signal means of communication which connects the 
external control means 20 and a printer 1, and each functions of these and actuation are fundamentally 
the same as the 1st example. 

[0098] In this example, the wave-selection means 88 of drawing 8 differs from the 1st example which 
discriminates a head from a printer 1 according to the structural device of a head 5. The printing 
conditions which the external control means 20 specifies with the wave-selection means 88 Receive as 
a sign, the wave generating means 3 mainly concerns through the head drive control means 10, and the 
printer control means 2 controls the memory control means 11, the drive data-point storage means 12, 
or its both. It is the means made to change into the address which specifies the storage region of the 
drive data point corresponding to the print mode which should be read from the drive data-point storage 
means 12. 

[0099] The drive wave-selection means 88 exists as not concrete hardware but a part of software which 
chooses the drive wave used in the case of printing actuation, i.e., printer control software which are 
operating by the external control means 20 connected to the printer 1 by the signal transduction cable 
21. 

[0100] In the external control means 20 on the setting screen of the printer control software of 
operation the user of a printer they are the class of head including the ink classification with which it 
was filled up, the property of a head or the class and high-speed draft mode printing of a form that are 
used for printing, and highly minute color photography printing — etc. — the class of printing image 
containing a print mode by choosing clearly or suggestively The encoded storage region assignment 
signal which chooses the storage region where the drive data point for the class of selected head or the 
class of printing image with the optimal software which controls a printer exists is generated, and it 



transmits to a printer. 

[0101] For example, although drawing 13 is an example of the printing conditioning menu screen which 
are some setting screens of the printer control software of operation The selection screen 200 of the 
printing conditions of a printer the class 202 and subsidiary menu 211 of the high order menu 201 which 
was made to display and was enclosed by the dotted line to a head — the same — the printing color 
203 and its subsidiary menu 212 — the same — the class 204 and subsidiary menu 213 of a print sheet 
— the same — a print mode 205 and its subsidiary menu 214 — and The setup key 206 is displayed. 
[0102] If the easy flow about actuation of the selection screen 200 in this printer control software is 
shown in drawing 1 4 "Subsidiary menu setting" 302 which set up "high order menu setting" 301 which 
set up the high order menu 201 from initiation of "selection screen" 300, subsidiary menus 211, 212, 213, 
and 214, etc. are repeated. If "O.K." is chosen by "setting termination" 303 which set up printing 
conditions and are equivalent to a setup key 206 "Storage region decision-" 305 are made from the 
set-up conditions, the drive wave-selection signal to new printing conditions which was changed and 
was encoded by "drive wave-selection signal sending-out" 307 is sent out from former printing 
conditions by modification"306 to "new printing conditions, and it moves to the following flow through 
"degree" 308. 

[0103] If "Cancel" is chosen by "setting termination" 303 [ in the middle of "high order menu setting" 
301 and "subsidiary menu setting" 302 ], a selection screen will be ******(ed), it will move from it to 
another flow through "termination" 304, and the printing conditions set up before will be applied. . 
[0104] Since the item which the printer control software is chosen on the selection screen 200, and is 
set up cannot necessarily set up all the subsidiary menu item depending on the selection condition of a 
high order menu, the conditions which are not fulfilled and the item which cannot be set up add the 
device of preventing from setting up a display as a blank etc., and gives facilities to a user. 
[0105] The user of a printer is the selection screen 200 of drawing 13 , for example, the subsidiary menu 
212 of the printing color 202 to a color is chosen for Head B from the subsidiary menu 211 of the class 
201 of head, he chooses the subsidiary menu 214 of a print mode 204 to highly minute printing for 
assignment paper from the subsidiary menu 212 of the class 203 of print sheet, and suppose that O.K. 
was chosen by the setup key 205. 

[0106] The printer control software judges and chooses the storage region of a drive data-point storage 
means 12 by which the most suitable drive data point exists, in case the user of a printer prints an 
image in a printer 1 from the conditions chosen and set up on the selection screen 200 of printing 
conditions, it encodes the drive wave-selection signal which specifies the field, and sends it out to a 
printer 1. 

[0107] The head drive control means 10 chooses the storage region where the drive data point as which 
the encoded drive wave-selection signal which has been transmitted from the external control means 20 
was decoded, and it was specified within the drive data-point storage means 12 exists, and reads the 
drive data point to the address from the start address of the field. 

[0108] For example, the drive data point of high-speed printing is memorized about the print mode about 
the class of printing image to storage region (1) 31 of the storage region address 34 of the drive data- 
point storage means 12 shown by drawing 3 . Supposing it has memorized the drive data point of high- 
definition minute color printing to storage region (2) 32 If the user of a printer specifies a high definition 
in a color like drawing 13 as a print mode in the selection screen 200 of the printing conditions of a 
printer Storage region (2) 32 which are the storage region of a drive data point specified as a print mode 
are specified, and the data which are memorized and are stored within the address section are read. 
[0109] Here, if drawing 10 explains how to send out the instruction made to change into the address 
which specifies the storage region of the drive data point corresponding to the class of head and the 
class of printing image which the drive wave-selection means 88 should read from the drive data-point 
storage means 12 to the memory control means 12, drawing 10 expresses typically the state to which 
the external control means 20 sends out control of a printer, instruction code, and a printing data 
stream to a printer 1 like drawing 2 . 



[0110] In drawing 10 , 25 is the data stream which the external control means 20 sends out to a printer 
1, and the printing data which expressed with the character code the alphabetic character in which 26 is 
printed by the control instruction of a printer and 27 is printed by the print sheet, and 28 are the block- 
definition instructions of the drive data point which is one of the control instruction of a printer. 
Although it is completely the same as the configuration of drawing 2 fundamentally explained in the 1st 
example if the block-definition instruction 28 of a drive data point is interpreted as it being a kind of the 
control instruction of a printer Since it is control instruction with the special function to specify the 
storage region of the drive data point corresponding to the class of head, or the class of printing image, 
divide in explanation of drawing 10 and it has described. It is the same as that of the 1st example that 
they are independent code data or multiple-data-stream of each instruction and data. 
[0111] Thus, if the head drive control means 10 decodes the block-definition instruction 27 of a drive 
data point from the data stream 25 which the printer control means 2 of a printer 1 received, it will 
output the signal which specifies the address as the wave generating means 3, and it is made to change 
into the address which specifies the storage region of the drive data point corresponding to the class of 
head and the class of printing image which should be read from the drive data-point storage means 12. 
[0112] How to change into a driver voltage signal with the approach and the digitai-to-anaiog means 13 
which actuation of the wave generating means 3 and the drive data-point storage means 12 read from 
the storage region which had the drive data point specified, The current which a driver voltage signal 
needs for driving an electrostrictive actuator 17 with the power amplification means 14, Since it is 
completely the same as that of the 1st example about a series of actuation which power amplification is 
carried out to an electrical potential difference at drive power, and drives an electrostrictive actuator 17 
through the bidirectional analog switch means 16, it omits here. 

[0113] Although the above is the approach of driving an ink jet head by the drive wave generated from 
the drive circuit in the 2nd example of this invention If it summarizes, in the ink jet printer in this 
example Choose the class of head, and the class of printing image on the printer control software 
working on an external control means, and the drive data point accumulated in the drive data-point 
storage means in the form of digital data is sent out to a printer as a sign. It is reading the drive data 
point chosen by the class of head, and the class of printing image on the occasion of printing actuation 
from a drive data-point storage means, generating a driver voltage signal, and driving an electrostrictive 
actuator. 

[0114] Next, the 3rd example is explained using drawing 9 . The places which have the composition that 
an electrostrictive actuator has two or more networks for it, respectively in the drive data-point storage 
means of the wave generating means 3, a digitaHto-analog means and the power amplification means of 
the drive circuits 4, a bidirectional analog switch means, and a head 5 although each functional block 
expressed with drawing 9 is the same as drawing 1 also with the function and actuation fundamentally 
differ. 

[01 1 5] It has composition with the network of a duplex expressed with this example by (A) and (B), it 
has two lines, drive data-point storage (means A) 92a which can read independently data which are 
mostly [ being simultaneous or ] different in coincidence, and drive data-point storage (means B) 92b, 
and it has two or more storage regions which each drive data-point storage means explained by drawing 
3 in the 1st example. 

[01 1 6] And the digital-to-analog (means A) 93 a which changes the drive data point to which drive data- 
point storage (means A) 92a outputs the network of (A) into the driver voltage signal Vaa which is 
analog voltage, the power-amplification (means A) 94 a which carry out the power amplification of the 
driver voltage signal Vaa, the bidirectional analog switch (means A) 96 a which carry out the switch 
control of the drive power Vpa by which power amplification was carried out, and the electrostrictive 
actuator (A) 97 a which drive with the drive power Vpa of the network of (A) belong. 
[01 1 7] Digital-to-analog (means B) 93b which changes similarly the drive data point to which drive data- 
point storage (means B) 92b outputs the network of (B) into the driver voltage signal Vab which is 
analog voltage, Power amplification (means B) 94b which carries out power amplification of the driver 



voltage signal Vab, bidirectional analog switch (means B) 96b which carries out switch control of the 
drive power Vpb by which power amplification was carried out, and electrostrictive actuator (B)97b 
driven with the drive power Vpb of the network of (B) belong. 

[0118] Moreover, the memory control means 11 of the wave generating means 3 controls drive data- 
point storage (means A) 92a and drive data-point storage (means B) 92b, and reads that it is almost 
simultaneous and independently the data of the storage region specified as drive data-point storage 
(means A) 92a and drive data-point storage (means B) 92b, respectively simultaneous. 
[0119] The actuator selection means 15 carries out flow control of each of bidirectional analog switch 
(means A) 96a and bidirectional analog switch (means B) 96b in order to make ink breathe out from the 
nozzle corresponding to the alphabetic character and image which print the drive power Vpa and Vpb 
which power amplification (means A) 94a and power amplification (means B) 94b output. 
[0120] Electrostrictive actuator (A)97a and electrostrictive actuator (B)97b are combined heads which 
have two or more partitions [ as / whose monochrome partitions (block) which the color partition (block) 
which loaded with color ink within the same head is electrostrictive actuator (A)97a, and use usual black 
ink are electrostrictive actuator (B)97b ] as shown in the sectional view of the head shown in drawing 6 . 
[0121] Although drawing 6 is a sectional view where the ink jet head used for this example is easy, the 
head 60 has the ink room 70 equipped with the ink passage 65, 66, 67, and 68, head actuator, and nozzle 
to an ink room which make ink breathe out from the ink tanks 61, 62, 63, and 64 and ink 
[0122] Although the migration direction 181 of a head is expressed and, as for the bidirectional arrow 
head on a head, a head prints a party for an ink droplet to an one direction with discharge in parallel with 
a drawing, printing actuation changes a direction for every party, and is possible in both directions, and if 
the straight line under a head expresses the print sheet 182 and a head carries out 1 line printing, it will 
move perpendicularly by the party to a drawing, and will print the following line. 

[0123] Filling up with four colors of Black who is monochrome ink cyanogen and 64 as well as [ with the 
Magenta which is color ink, and ,62, it is the same, and ] a yellow and 63, the ink 61, for example, the ink 
tank, of a color which is different on each ink tank, it is open for free passage in the ink room 70 in the 
ink passage 65, 66, 67, and 68, respectively. 

[0124] It is classified according to the color of each ink in partitions 71, 72, 73, and 74, and an ink room 
has the electrostrictive actuator which applies the pressure which it is further subdivided [ pressure ] 
for every nozzle in each partition, and makes ink breathe out, and also electrically, the ink room 70 is 
separated so that the driver voltage signal which became independent for every partition can be 
impressed. 

[0125] That is, a partition 71 can set up the class of some [ the head drive property that the nozzles of 
each partition differed including the classification of the head with which the ink which carries out the 
regurgitation can demonstrate now the best quality of printed character, and combined those properties, 
or the property of ink by giving a driver voltage signal which is different in each if a Magenta and a 
partition 72 have a yellow and a partition 73 has the need as cyanogen and partition 74 Black ]. 
[0126] As shown in the sectional view of the head shown in drawing 7 , a head 60 may be filled up with 
the ink of each color, and may be a configuration by the combined head with the partial head ****** 
subhead which the plurality which carries out the regurgitation became independent of. 
[0127] In drawing 7 , the head 60 has the partial heads 75, 76, 77, and 78 containing the ink passage 65, 
66, 67, and 68 and the head actuator to the ink room which makes ink breathe out from the ink tanks 61, 
62, 63, and 64 and ink. It is an arrow head about the migration direction 181 of a head, and it is the same 
as drawing 6 to express the print sheet 182 in a straight line. 

[0128] Filling [ a Magenta and 62 / a yellow and 63 ] up with four colors of Black cyanogen and 64, the 
ink 61, for example, the ink tank, of a color which is different on each ink tank, it is open for free 
passage in the ink passage 65, 66, 67, and 68 on the partial head 75 of a Magenta, the yellow partial 
head 76, the partial head 77 of cyanogen, and Black's partial head 78, respectively. 
[0129] It drives by the electrostrictive actuator which applies the pressure which the ink supplied from 
the ink passage 65, 66, 67, and 68, respectively corresponds [ pressure ] for every nozzle of the ink 



interior of a room of each partial head, and it is subdivided [ pressure ] further, and makes ink breathe 
out, and although breathed out, since the head 60 of the structure of drawing 7 is divided into the partial 
heads 75, 76, 77, and 78 according to the color of each ink and it has been independent, there is an 
advantage in which each other partial heads do not interfere. 

[0130] In drawing 9 the memory control means 91, the actuator selection means 15, and the drive wave- 
selection means 6 Moreover, (A), (B) It uses in common to two lines. Drive data-point storage (means A) 
92a, Digital-to-analog means (A) 93a and power amplification (means A) 94a are used in common to 
electrostrictive actuator (A)97a of the network of (A). Drive data-point storage means (B) 92b, digital- 
to-analog (means B) 93b, Power amplification (means B) 94b is used in common to electrostrictive 
actuator (B)97b of the network of (B). Bidirectional analog switch (means A) 96a is used according to an 
individual to each of electrostrictive actuator (A)97a, and bidirectional analog switch (means B) 96b is 
used according to an individual to each of electrostrictive actuator (B)97b. 

[0131] Moreover, although the operation gestalt of a drive originally carries out drive actuation from 
which many bidirectional analog switch means and an electrostrictive actuator differed, in order to 
simplify explanation, suppose that it is explained to the network of (A) and (B) only paying attention to 
the bidirectional analog switch means and electrostrictive actuator of a lot, respectively. [ as well as / 
this example / the 1st example ] 

[0132] The drive wave-selection means 6 detects the difference by the classification of a head, or the 
property of a head, and sends out the drive wave-selection signal which chooses and specifies the 
storage region of the drive data point suitable for the classification of the head which should be read 
from drive data-point storage (means A) 92a and drive data-point storage (means B) 92b to the memory 
control means 1 1 , or the property of a head. 

[0133] For example, with the head structure of drawing 6 explained previously, one of drive data-point 
storage means 92b of the (B) network to the storage regions is specified as the partition 74 which is a 
monochrome (Black) partition about one of the storage regions in the partitions 71, 72, and 73 which are 
partitions of color ink from drive data-point storage means 92a of the (A) network, and the data which 
are memorized and are stored within the address section of each storage region are read. 
[0134] It is the same as that of the 1st example that the printer control means 2 wins popularity of the 
printing data sent to a printer 1 via the signal transduction cable 21 from the external control means 20. 
That is, if the data which choose the nozzle of the head which makes the signal which controls a printer 
or an instruction, data, and ink breathe out, and are controlled are sent, the printer control means 2 
decodes data streams, such as code data of the alphabetic character controlled, ordered and printed, 
graphic data, etc., such as actuation of the carriage of a printer 1, a halt, and feeding-and-discarding 
paper, and sends out control and an instruction to the whole printer. 

[0135] Furthermore, although the equipment of structure as shown in drawing 4 used in the 1st example 
can identify and use the classification of a head, a property, etc. as it is, the drive wave-selection means 
6 in this example For example, the beam-of-light shield added to the head 40 is inserted between the 
light sources and the beam-of-light detectors which were attached in the head mount (or carriage). It is 
also possible to identify the classification of a head, a property, etc. also with an optical technique which 
detects cutoff or an exposure of a beam of light, and identifies a head with a beam-of-light detector. 
[0136] If the storage region of the drive data-point storage means of this example is explained in more 
detail with reference to drawing 14 To drive data-point storage (means A) 92a, by drawing 14 , storage 
region (1a) 31a, Classification [ there are ... and storage region (na)33a, and ] storage region (2a) 32a — 
a head A different drive data point based on a property etc. is memorized. To drive data-point storage 
(means B) 92b Storage region (1b) 31b, storage region (2b) 32b — there are ... and storage region 
(nb)33b, and a different drive data point based on the classification of a head, a property, etc. is 
memorized similarly. 

[0137] The drive wave-selection means 6 identifies the classification of a head, for example, in this 
example by the head of drawing 6 As a drive data point which identifies that it is 4 color combined head 
of the partition of color 3 color, and a monochrome partition, and drives electrostrictive actuator (A)97a 



of a color partition to the memory control means 1 2 For example, if the storage region assignment signal 
which specifies storage region (1a) 31 of drive data-point storage (means A) 92a a is sent, the memory 
control means 11 will read the drive data point memorized by storage region (1a) 31 of drive data-point 
storage (means A) 92a a. 

[0138] If the storage region assignment signal which specifies storage region (2b) 32of for example, drive 
data-point storage (means B) 92b b is similarly sent to the memory control means 1 1 as a drive data 
point which drives electrostrictive actuator (B)97b of a monochrome partition, the memory control 
means 12 will read the drive data point memorized by storage region (2b) 32of drive data-point storage 
(means B) 92b b. 

[0139] If drive data-point storage (means A) 92a and drive data-point storage (means B) 92b consist of 
data storage means set as the same address space Since it is difficult to read the data of the two 
addresses to coincidence being simultaneous or mostly It consists of independent data storage means 
which can read the data of each address independently, and a separate drive data point can be read now 
with the independent address data which the memory control means 12 outputs. 

[0140] The drive data point of a color partition And digital-to-analog (means A) 93a of the (A) network, 
Become the drive power Vpa in the path of power amplification (means A) 94a, and flow control is 
carried out by bidirectional analog switch (means A) 96a, and the drive power Vpa is impressed to 
electrostrictive actuator (A)97a of a color partition by it. On the other hand, the drive data point of a 
monochrome partition Digital-to-analog (means B) 93b of the (B) network, It becomes the drive power 
Vpb in the path of power amplification (means B) 94b, and flow control is carried out by bidirectional 
analog switch (means B) 96b, and the drive power Vpb is impressed to electrostrictive actuator (B)97b 
of a monochrome partition by it. 

[0141] Summarize the electrostrictive actuator of the subheads 75, 76, and 77 of color each color, and 
as electrostrictive actuator (A)97a, by bidirectional analog switch (means A) 96a, this example by the 
head of drawing 7 also carries out flow control, and drives the drive power Vpa of power amplification 
(means A) 94a. The electrostrictive actuator of the monochrome (Black) partial head 78 is set to 
electrostrictive actuator (B)97b, and if flow control is carried out and the drive power Vpb of power 
amplification (means B) 94b is driven by bidirectional analog switch (means B) 96a, similarly it is 
completely. 

[0142] Thus, two or more drive data points chosen by the class of head read independently, a driver 
voltage signal generates, and if it compares when it prints by one kind of driver voltage between the 
heads of a property which can carry out things and is different or the ink to print, improvement in 
marked printing quality is expectable [ a combined head operates in the state of the always optimal drive, 
and ] by impressing and driving according to the partial head included in the head, or a partition. 
[0143] Although it explained making the optimal printing attain to a color with a different ink property, 
and a head with both black ink when the printer which can choose the driver voltage signal of a head 
was used in this example It corresponds to the head of a different drive property according to the 
purpose which will be printed on a print sheet, i.e., a regular paper and assignment paper peculiar to a 
printer, or the print media from which cloth, plastics, a metal, etc. differ further if the technique of this 
invention is applied, and different ink. It also becomes possible to choose the optimal drive wave for 
each printing purpose, and to be impressed by the head. 

[0144] Since it is not necessary to choose a drive data point when it is not necessary to identify the 
class of head even if a head is exchangeable, it is not necessary to specify a storage region, the drive 
wave-selection means 6 of drawing 9 is omitted, and drive data-point storage (means A) 91a and drive 
data-point storage (means B) 91b should just give each independent storage region. 
[0145] And since the memory control means 12 should just read the data to the address from the start 
address of the storage region where drive data-point storage (means A) 91a and drive data-point 
storage (means B) 91b were always decided, the circuitry of the part and a printer also becomes easy 
and the price of a printer also becomes cheap. 

[0146] Moreover, if an external control unit makes the function of the drive wave-selection means 6 and 



the memory control means 12 have as the 2nd example explained When the demand to the midst which 
is operating the general-purpose software called application program to make it printing to a printer is 
Operate the software which controls the printer called the printer driver included in the external control 
device, and the classification of a head is chosen clearly or suggestively into the printing conditions of a 
printer. It can make it possible to drive each part of the head divided into the subhead or the partition 
as the 3rd example explained in the optimal condition. 

[0147] In this case, printing colors, such as image printing of the copy of a rate and highly minute 
printings, such as high-speed printing, and a photograph etc., a color, and monochrome, a print sheet 
and various print media, and various conditions that can be chosen as it by printers, such as a part 
number, a class, etc. of head, can be included with the printing conditions of a printer. 
[0148] These conditions devise the software which controls a printer, adopt a layered structure and a 
default (default) setup, and can make it possible to use it also for a user with the advanced technique of 
requiring a fine setup also of an end user. 
[0149] 

[Effect of the Invention] If the driver voltage signal which this invention offers prints with a selectable 
ink jet printer The head filled up with the head or monochrome ink filled up with color ink is identified. 
Still more widely An overhead projector form, a sheet plastic, The structures of a head with a 
presentation, the property, or a different ink regurgitation mechanism of the ink suitable for a specific 
print sheet also including the head which enables the optimal printing for the print media of cloth, leather, 
and others etc. are identified and distinguished. The optimal drive wave for a head can be chosen and 
given, and if it compares when it prints by one kind of driver voltage signal, improvement in marked 
printing quality will be attained. 

[0150] Moreover, if the driver voltage signal which this invention offers prints with a selectable ink jet 
printer, since the drive data point which changes and reads the storage region of a drive data-point 
storage means according to the command of an external control means in a print mode which is 
[ printing / highly minute printing or / high-speed ] different can choose, it becomes possible to impress 
the optimal wave-like drive wave in each print mode, the engine performance of a head fully pulls out 
also in a different print mode, and the best printing becomes possible. 

[0151] If an ink jet head drives with an ink jet printer with the selectable driver voltage signal which this 
invention furthermore offers, between the partial heads of the head constituted from a partial head from 
which a property differs including an ink property Or the optimal driver voltage for each during the 
partition of the head divided into two or more partitions can be given, the regurgitation of the ink can be 
carried out, and when one kind of driver voltage is given and printed to all the electrostrictive actuators 
of a head, improvement in marked printing quality is attained. 

[0152] Moreover, it enables a user it is not only to make into the structure of identifying the class of 
head, but for the ink jet printer with the selectable driver voltage signal which this invention offers to 
choose the drive wave optimal as a setup of printing conditions for printing clearly or implicitly, and to 
impress it to a head as software of an external control unit. 

[0153] The ink jet printer with the selectable driver voltage signal which this invention offers In order to 
change the wave and electrical potential difference which drive an actuator, change supply voltage, or It 
is that the purpose is attained only by changing the drive data point which does not need to change the 
passive circuit elements of a drive circuit body, and only merely changes and reads the storage region of 
a drive data-point storage means. The printing quality of an ink jet printer can be raised, the application 
range of ********** can be extended, the application of an ink jet printer can be expanded further, and 
the effectiveness of this invention is large. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

* ... , , , ... , i , . „ , m 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the circuitry to which it is concerned with a drive circuit in 
the 1st example in the ink jet printer of this invention, and a drive wave-selection means exists in a 
printer. 

[Drawing 2] It is a mimetic diagram explaining an example of the data stream which a printer receives 

from an external control means in the 1st example in the ink jet printer of this invention. 

[Drawing 3] It is the block diagram showing the configuration of the storage region of a drive data-point 

storage means in the 1st example and 2nd example in an ink jet printer of this invention. 

[Drawing 4] It is the sectional view showing an example of the structure of a drive wave-selection 

means in the 1st example in the ink jet printer of this invention. 

[Drawing 5] It is the circuitry Fig. showing an example of a circuit which generates the driver voltage 
signal used for the 1st example in the ink jet printer of this invention. 

[Drawing 6] The structure of the head used for the 3rd example in the ink jet printer of this invention is 
the sectional view showing an example of being the single head configuration divided inside. 
[Drawing 7] It is the sectional view showing an example which is the partial head configuration into which 
the head was divided with the structure of another head used for the 3rd example of a thing in this 
invention ink jet printer. 

[Drawing 8] It is the block diagram showing the circuitry to which it is concerned with a drive circuit in 
the 2nd example in the ink jet printer of this invention, and a drive wave-selection means exists in an 
external control means side. 

[Drawing 9] It is the block diagram showing circuitry with the double network of a drive circuit in the 3rd 
example in the ink jet printer of this invention. 

[Drawing 10] It is a mimetic diagram explaining an example of the data stream which a printer receives 
from an external control means in the 2nd example in the ink jet printer of this invention. 
[Drawing 1 1] The driver voltage signal of the 1st example in the ink jet printer of this invention is a wave 
form chart explaining being the wave of the analog signal which changed the drive data point with the 
digital^to-analog means. 

[Drawing 12] It is a circuit diagram explaining drive power being controlled by the 1st example in the ink 
jet printer of this invention by the actuator selection means and the bidirectional analog switch, and an 
electrostrictive actuator driving. 

[Drawing 13] It is drawing showing an example of a screen which sets up the printing conditions of a 
printer with the printer control software of an external control means in the 2nd example in the ink jet 
printer of this invention. 

[Drawing 14] It is drawing showing an example of a flow chart which sets up the printing conditions of a 
printer with the printer control software of an external control means in the 2nd example in the ink jet 
printer of this invention. 

[Drawing 15] It is the block diagram showing the configuration of the storage region in two or more drive 

data-point storage means in the 3rd example in the ink jet printer of this invention. 

[Drawing 16] It is the circuit diagram showing an example of the drive circuit of the ink jet head of the 



conventional example. 

[Drawing 1 7] It is the wave form chart showing an example of the drive signal wave form of the head in 
the ink jet printer of the conventional example. 

[Drawing 18] It is the driving signal of the head in the ink jet printer of the conventional example, and is 
the wave form chart showing another example of a drive wave. 

[Drawing 19] The table showing a different storage region divided for every 512 data. 
[Description of Notations] 

1 Printer 

2 Printer Control Means 

3 Wave Generating Means 

4 Drive Circuit 

5 Head 

6 Drive Wave-Selection Means 

10 Head Drive Control Means 

1 1 Memory Control Means 

1 2 Drive Data-Point Storage Means 

13 Digitahto-Analog Means 

14 Power Amplification Means 

15 Actuator Selection Means 

16 Bidirectional Analog Switch Means 

1 7 Electrostrictive Actuator 

20 External Control Means 

21 Signal Means of Communication 
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